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Introduction 

The  establishment  of  exclosures  is  a  valuable  method  of  evaluating  success- 
sional  trends  of  vegetation  and  the  cumulative  effects  of  herbivores  on  their 
habitat  (Dasmann  1978).  By  eliminating  herbivore  and  other  disturbance  factors, 
the  processes  of  succession  can  be  effectively  studied  over  a  period  of  years. 
It  can  be  hypothesized  from  evidence  from  several  studies  (Robertson  and  Kennedy 
1954,  Klein  1965,  Smith  and  Schmutz  1975,  Caughley  1979)  that  a  herbivore 
exerts  a  significant  pressure  on  the  vegetation  resource,  lowering  the  pro- 
duction and  availability  of  palatable  species  and  concomitantly  lowering  the 
productivity  and  carrying  capacity  of  the  herbivore  population  and  its  hab- 
itat. The  resulting  situation  eventually  becomes  an  equilibrium  between  the 
herbivore  and  the  plant  population,  with  reduced  vigor  of  both.  Palatable 
species  of  vegetation  are  reduced  within  the  environment  which  allow  less 
palatable  species  to  increase  in  composition,  thus  moving  the  plant  community 
from  a  climax  (mesic)  condition  to  a  lower  successional  stage  which  is  gen- 
erally more  xeric.  The  removal  of  herbivores,  according  to  this  hypothesis, 
will  allow  the  plant  community  to  move  along  a  gradient  toward  climax,  and 
if  all  herbivore  use  is  removed,  eventually  it  will  attain  this  condition. 

Several  studies  have  shown  that  exclosures  which  remove  herbivore  grazing 
have  allowed  plant  communities  to  progress  toward  climax  condition.   Peek 
et  al  (1978)  concluded  from  studies  on  an  exclosure  in  a  ponderosa  pine  (Pinus 
ponderosa)/  bitterbrush  (Purshia  tridentata)  community  that  deer  and  elk  use 
were  responsible  for  the  perpetuation  of  a  serai  community,  which  under  no 
grazing  pressure  would  manifest  itself  as  a  climax  community  dominated  by 
Douglas  fir  (Pseudotsuga  menziesii)/snowberry  (Symphoricarpos  albus) -kinnikinnik 
(Arctostaphylos  uva-ursi) .   Several  studies  in  the  more  arid  conditions 


of  the  Great  Basin  and  desert  grassland  ranges  have  shown  similar  successional 
trends  toward  climax  when  grazing  pressure  is  removed  by  exclosure  systems 
(Young  1958,  Robertson  1971,  Smith  and  Schmutz  1975).   Other  studies  in  these 
geographic  areas,  however,  have  shown  little  vegetative  response  to  removal 
of  grazing.   Smeins  et  al  (1976)  found  variable  vegetation  responses  to  25 
years  of  protection  on  desert  grassland  communities  on  the  Edwards  Plateau 
of  Texas,  and  Rice  and  Westoby  (1978)  conclude  from  studies  on  cold  desert 
communities  in  Utah  that  successional  changes  which  occur  after  protection 
do  not  always  follow  "classical"  range  successional  patterns,  and  that  the 
changes  which  do  occur  are  extremely  slow  or  nearly  non-existant.   In  1964, 
the  University  of  Nevada,  Reno,  the  Nevada  Department  of  Fish  and  Game,  and 
the  Bureau  of  Land  Management  entered  into  a  cooperative  research  program 
to  evaluate  mule  deer-livestock  habitat  relationships  on  eight  important  deer 
ranges  in  Nevada.  One  of  the  primary  objectives  of  this  study  was  to  monitor 
the  condition  and  trend,  and  subsequently,  the  successional  changes  which 
occur  on  these  ranges.  Exclosures  were  established  on  each  area  to  evaluate 
the  effects  of  deer  use  only  and  both  deer  and  livestock  use  on  the  plant 
communities.  This  study  summarizes  the  results  of  15  years  of  protection, 
the  successional  trends  of  the  plant  communities  of  these  study  areas,  and 
the  probable  effects  on  mule  deer  habitat. 


Methods 

Study  Areas 

Eight  important  deer  ranges  were  selected  for  a  long-term  study  of  mule  deer 
habitat  condition  and  trend.  These  ranges  include:   Pequop  Mountains  near 
Wells  in  Elko  County  (winter  range);  Morey  Bench  in  the  Hot  Creek  Range  east 
of  Tonopah  in  Nye  County  (winter  range);  Fort  Ruby  near  Ruby  Marsh  in  Elko 
County  (winter  range) ;  Fox  Mountain  in  the  Granite  Range  near  Gerlach  in  Washoe 
County  (primarily  summer  range) ;  Duck  Creek  Basin  near  Ely  in  White  Pine  County 
(winter  range);  White  Rock  Mountain  north  of  Ursine  in  Lincoln  County  (winter 
range  primarily);  and  Bates  Mountain  in  the  Simpson  Park  Mountains  in  Lander 
County  (summer  range)  (Fig.  1).  Descriptions  of  the  study  areas  can  be  found 
in  Berg  (1966)  and  Tueller  and  Monroe  (1975). 

At  each  study  area,  a  "three-phase"  exclosure  was  constructed  in  1964  and  1965 
by  the  Nevada  Department  of  Fish  and  Game  and  the  Bureau  of  Land  Management. 
The  three-phase  exclosure  consists  of  an  ungulate  exclosure  of  approximately 
one  acre  which  excludes  deer  and  livestock,  hereafter  referred  to  as  the  total 
exclosure,  a  livestock  exclosure  of  approximately  one  acre  which  excludes  live- 
stock but  allows  access  to  deer,  hereafter  referred  to  as  the  livestock  exclo- 
sure, and  an  unfenced  area,  also  one  acre  in  size,  which  allows  unrestricted 
use.  This  latter  phase  will  be  referred  to  as  the  control  phase.   In  the  past 
studies,  these  exclosures  were  primarily  used  to  determine  forage  utilization 
by  deer  and  livestock  as  well  as  condition  and  trend  analysis. 

Field  Procedures 


The  procedures  utilized  in  this  study  followed  as  closely  as  possible  the  methods 
utilized  by  Berg  (1966)  and  Monroe  (1975),  except  where  better  procedures  or 
more  intensive  sampling  was  required.   Because  previous  studies  have  shown 
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Fig.    1.      Location  of  study  areas   for  condition  and  trend  analysis. 
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that  measures  of  utilization  between  herbivore  classes  are  biased  by  long-term 
exclosures  and  the  tendency  for  vegetation  within  them  to  "stagnate"  (Tower 
1972,  Tueller  and  Tower  1979),  clipping  study  and  utilization  measures  were 
deleted  from  this  study.  Only  measures  of  habitat  changes  and  thus,  condition 
and  trend  were  attempted. 

In  each  phase  of  the  exclosure  system,  several  vegetation  transects  were  estab- 
lished in  order  to  assess  plant  community  structure  and  range  condition.   These 
vegetation  transects  consist  of  ground  cover  measurements,  plant  frequency 
of  occurrence  measurements,  shrub  and  tree  density  measurements,  horizontal 
vegetation  cover  measurements,  and  browse  vigor  and  utilization  measurements. 

Ground  cover  of  grasses,  forbs,  and  shrubs  were  measured  by  establishing  five 
random  20x20  ft.  plots  in  each  exclosure  phase.  These  plots  were  subdivided 
into  16  5x5  ft.  plots  for  estimating  shrub  and  tree  density  (number  per  plot) 
and  percent  cover.   Cover  estimates  were  aided  by  the  use  of  a  frame  one  foot 
four  inches  square  which  corresponds  to  five  percent  of  the  plot.   Both  seed- 
lings and  young  were  also  recorded.   Total  canopy  coverage  was  recorded  for 
all  species.   For  grass  and  forb  cover,  a  plot  4x12  ft.  was  randomly  chosen 
in  each  20x20  ft.  plot,  and  24  plots  (1x2  ft.)  were  established  within  to 
estimate  percent  cover.  Estimation  rings  equaling  two  and  five  percent  of 
the  plot  were  found  helpful  in  estimating  grass  and  forb  cover.   Only  the 
basal  area  of  each  species  was  recorded. 

The  cover  data  as  collected  above  was  supplemented  in  each  phase  by  establishing 
a  macroplot  similar  to  that  used  by  Poulton  and  Tisdale  (1961) .   Four  transects 
were  randomly  established  along  a  baseline  100  ft.  long.   Each  transect  con- 
sisted of  10  contiguous  shrub  cover  plots  measuring  4x5  ft.   Shrub  density 
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was  recorded  for  each  plot,  and  shrub  canopy  coverage  was  estimated  using  a 
one  foot  square  frame  which  equaled  five  percent  of  the  plot.   For  grasses 
and  forbs,  a  1x2  ft.  plot  was  established  in  one  corner  of  each  4x5  ft.  shrub 
plot  and  basal  area  of  all  species  were  recorded.  For  each  phase,  therefore, 
cover  estimates  were  obtained  on  shrubs  and  trees  from  an  area  of  2800  square 
feet  and  grass  and  forb  cover  estimates  were  made  from  an  area  of  320  square 
feet. 

Frequency  of  occurrence  of  all  species  of  plants  and  age  classes  of  important 
shrubs  and  trees  were  obtained  from  20  transects  of  10  frequency  frames  each. 
The  frequency  transects  were  randomly  selected  on  a  baseline  100  ft.  long  in 
each  exclosure  phase.   Frequency  frame  size  was  determined  by  the  dispersion 
characteristics  of  the  individual  species  encountered  (Hyder  et  al  1963),  but 
were  primarily  30  in.  or  15  in.  frames.  Each  species  was  recorded  in  all  plots 
in  which  at  least  half  of  the  root  crown  was  present. 

Horizontal  cover  quality  was  measured  using  a  density  board  similar  to  that 
used  by  Nudds  (1977).  The  density  board,  illustrated  in  Fig.  2,  consists  of 
a  board  five  feet  high  and  two  feet  wide  hinged  down  the  center.  The  board 
is  delineated  into  one  square  foot  sections.  The  density  board  was  placed 
randomly  within  the  exclosure  phase  and  four  readings  were  taken  90  degrees 
from  each  other.   Cover  estimates  were  made  by  recording  the  percent  of  each 
foot  square  section  covered  by  vegetation  at  30  yards  distance.   A  cover  index 
was  then  calculated  by  averaging  all  measurements  at  each  level  for  all  three 
exclosure  phases.   No  attempt  was  made  to  compare  cover  quality  between  phases 
at  this  time  due  to  an  inadequate  sample  size. 


hinged  inside 
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Fig.  2.   Illustration  of  the  density  board  used  to  evaluate 
horizontal  cover. 
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For  browse  vigor  and  utilization,  a  Cole  browse  transect  was  established  within 
each  exclosure  phase.  The  transect  was  run  from  a  randomly  selected  corner 
of  the  exclosure  toward  the  opposite  corner.   Within  a  180°  arc,  the  nearest 
key  browse  plant  was  selected  and  its  vigor  and  utilization  were  estimated. 
The  transect  was  run  until  50  plants  had  been  measured.  Vigor  was  estimated 
as  either  being  healthy  or  decadent.   Decadence  was  determined  as  a  plant  which 
was  at  least  25  percent  dead.  Utilization  was  estimated  similarly  to  the 
method  developed  by  Dasnann  (1951).   Primarily  three  classes  were  used  in  this 
system,  that  of  little  or  no  hedging,  light  to  moderate  hedging,  or  severe 
hedging. 

In  addition  to  the  above  data  collected  for  the  livestock  and  control  phases, 
pellet  group  counts  were  made  to  determine  relative  animal  use.   In  each  of 
these  exclosure  phases,  one  transect  of  10  plots  was  established.   Each  plot 
was  located  systematically  from  the  baseline  established  for  the  macroplot 
and  consisted  of  a  hoop  9.6  ft.  in  radius,  representing  an  area  equaling  1/100 
of  an  acre.  Within  each  plot,  all  deer  pellet  groups  and  all  livestock  "pies" 
were  recorded.  A  pellet  group  was  considered  in  the  plot  if  at  least  half 
of  the  pellets  were  in,  and  a  group  was  considered  to  consist  of  at  least  five 
pellets. 

The  methods  outlined  above  differ  in  some  respects  from  the  methods  utilized 
by  Berg  (1966)  and  Monroe  (1975),  but  it  is  felt  that  comparable  data  was  ob- 
tained. Thus,  the  previous  studies  did  not  collect  cover  and  density  data 
on  the  20x20  ft.  plots,  and  therefore,  it  is  felt  that  cover  data  is  more  a 
accurate  in  this  study.  Tree  cover  was  obtained  in  previous  studies  by  the 

measurement  of  20  randomly  chosen  trees  and  density  was  obtained  on  a  belt 

2 
transect  20x100  ft.  long  (2000  ft.  ).  Tree  density  and  cover  in  this  study 


was  obtained  on  the  five  20x20  ft.  plots  and  the  40  4x5  ft.  plots,  equaling 
2800  square  feet.   Browse  vigor  and  utilization  were  measured  in  previous 
studies  on  four  belt  transects  8x50  ft.  long,  with  only  two  classes,  severely 
browsed  and  decadent,  being  used.   Decadence  was  referred  to  in  the  previous 
studies  as  a  plant  which  was  50%  or  more  dead. 

Data  Analysis 

Data  were  analyzed  on  a  CDC  3600  computer  at  the  University  of  Nevada,  Reno. 
For  each  data  type  (cover,  density,  and  frequency),  an  F-test  was  utilized 
to  determine  if  differences  existed  between  exclosure  phases  for  each  species 
of  plant.  The  differences  were  determined  using  Duncan's  new  multiple-range 
test  (Steel  and  Torrie  1960). 

Pellet  group  data  were  averaged  in  each  exclosure  phase  and  the  resulting 
average  was  multiplied  by  100  to  determine  average  pellet  groups  per  acre. 
Deer  days  use  per  acre  (DDA)  was  determined  by  dividing  the  average  pellet 
groups  per  acre  by  13,  the  number  of  pellet  groups  defecated  per  day  according 
to  Dasmann  and  Taber  (1955) .   For  livestock  use,  the  same  calculations  were 
used,  except  the  average  pies  per  acre  were  divided  by  11.5  pies  per  animal 
day  (Julander  1954).  Differences  between  deer  use  in  the  livestock  exclosure 
and  the  control  were  tested  using  a  T-test. 


Duck  Creek  Basin 

The  northern  portion  of  Duck  Creek  Basin  near  the  exclosure  area  primarily 
represents  winter  habitat  for  deer  which  summer  in  the  higher  elevations  of 
the  Schell  Creek  Range.  Some  deer  utilize  the  area  year-around,  however. 
Deer  use  at  the  exclosure  as  estimated  from  pellet  group  counts  has  increased 
in  recent  years  (Fig.  3).   Livestock  use  was  estimated  at  20  animal  days  per 
acre  by  "pie"  count  methods,  but  this  figure  may  underestimate  actual  use  con- 
siderably. Actual  use,  according  to  Ely  Bureau  of  Land  Management  records, 
is  estimated  to  be  approximately  100  cattle  which  utilize  the  Basin  from  April 
15  to  September  1  yearly  (440  AUMs) . 

Black-tailed  jackrabbits  may  also  utilize  a  considerable  amount  of  forage  in 
all  three  phases  at  this  study  area.  Several  jackrabbits  were  observed  in 
the  exclosures,  and  several  species  of  plants  within  the  total  exclosure  were 
evidently  grazed  by  then.  These  included  such  species  as  Poa  fend leri ana, 
Agropyron  spicatum,  Phlox  longifolia,  Chrysothamnus  viscidiflorus,  and  several 
young  Juniperus  osteosperma,  which  had  been  severely  hedged. 

The  vegetation  differences  between  exclosure  phases  as  measured  by  frequency 
and  cover  analysis  may  reflect  the  effects  of  long-term  utilization  by  live- 
stock and  mule  deer.  As  presented  in  Table  1,  several  species  were  found  to 
differ  significantly  in  percent  cover  between  exclosure  phases.  Agropyron 
spicatum  cover  was  significantly  higher  in  the  total  and  livestock  exclosures 
(.9%  and  1.0%  respectively)  than  in  the  control  phase  (tr.  %  cover).  This 
species  has  declined  in  cover  since  1964  within  the  control  phase.   Stipa 
thurberiana  was  found  to  increase  significantly  from  the  control  phase  to  the 
total  exclosure  with  cover  values  estimated  at  .2%,  .8%,  and  1.5%  for  the  con- 
trol, livestock,  and  total  phases,  respectively.   Concomitantly,  Stipa  lettermanii 
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Fig.  3.   Average  deer  use  of  the  exclosure  area  from  1964  to  1979 
on  the  Duck  Creek  Study  Area. 


11 


Table  1.   Vegetation  cover  of  the  exclosure  area 
on  the  Duck  Creek  Study  Area. 


Species 

%   Cover 

Total  Exclosure 

Livestock  Exclosure 

Control 

1964  I19721 

1979 

1964 

1972 

1979 

19642 

1972 

1979 

Stipa  comata 

Sitanion  hystrix 

Bromus  tectorum 

Poa  sandbergii 

Agropyron  spicatum 

Stipa  thurberiana 

Oryzopsis  hymenoides 

Stipa  lettermanii 

Phlox  longifolia 

Collinsia  parviflora 

Lomatium  sp. 

Erigeron  sp. 

Phacelia  sp. 

Cryptantha  flavoculata 

Ephedra  viridus 

Lygodesmia  spinosa 

Artemisia  tridentata 

Purshia  tridentata 

P.  tridentata  young 

Juniperus  osteosperma 

Opuntia  sp. 

Chrysothamnus  viscidiflorus 

Tetradymia  canescens 

.1 
.8 

1.7 

1.2 

tr 

.7 

tr 

13.6 
5.6 

.8 
0 

.1 

.7 

.8 
2.2 

tr 
.9 

tr 

10.9 
7.1 

.9 
0 

0 

.6 

.4 
2.5  a3 

.9  a 
1.5  a 

.1 

0  c 

.1  a 

.1 

.1  a 
tr 

.1 

.3 

.1 

0 
11.2 
11.5 
tr 

0 
tr 

.6 

.3  b 

.9 

.7 

.8 
1.5 

.3 

0 

11.1 
6.9 

.9 
1.1 

.4 
.3 

.8 
1.4 

.6 

0 

9.5 
6.1 

.6 
1.1 

.4 

T 
.  O 

1.4  b 
1.0  a 

.8  ab 
tr 

.5  b 
tr  b 
tr 
tr  b 

.1 

.1 

.5 

0 

.1 

8.7 

14.4 

tr 

tr 

.1 

.6 
1.0  a 

.4 

.9 

.4 

1.7 

1.0 

tr 

.4 
tr 

tr 

10.6 
6.5 

.2 
.4 

.2 
.  3 

tr 

1.1 
.2 

.2 
tr 

tr 

9.5 
5.8 

.9 
2.4 

0 

.4 

.2 
2.7  a 
tr  b 

.2  b 
tr 

1.5  a 
tr  b 
tr 

tr  b 
tr 
tr 

.3 

0 
tr 
8.0 
9.4 
tr 

0 
tr 

.7 
1.2  a 

Total  Grass  Cover 
Total  Forb  Cover 
Total  Shrub  Cover 

4.5 

tr 

20.0 

4.7 
tr 
18.9 

6.0 

.7 

23.8 

4.2 

tr 

20.0 

3.5 

tr 

17.3 

4.4 

.8 

25.0 

4.8 

.5 

17.7 

2.0 

.5 

18.6 

5.1 

.4 

19.4 

Total  Cover 

30.5 

30.2 

24.9 

1  -  Data  from  Monroe  1975. 

2  -  Data  from  Berg  1966. 

3  -  Different  letters  indicate  significant  differences  between  phases, 
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increased  significantly  between  the  total  exclosure  and  the  control  phase. 
Hypothetical ly,    this  indicates  that  under  grazing  pressure  Stipa  thurberiana, 
the  probable  climax  grass  of  this  site,  has  been  replaced  by  the  less  palatable 
Stipa  letterraanii,  and  that  Agropyron  spicatum  has  been  reduced  within  the 
community  by  excessive  grazing  pressures. 

Other  species  which  show  probable  changes  in  composition  due  to  grazing  include: 
Tetradymia  canescens,  which  increases  in  progression  from  the  total  exclosure 
to  the  control;  Lomatium  sp,  and  Phlox  longifolia,  two  palatable  forbs  which 
show  greater  cover  values  within  the  total  exclosure  than  in  the  other  two 
phases.  The  results  of  cover  analysis  are  supported  in  general  by  results 
obtained  from  frequency  measurements  (Table  2) . 

Bitterbrush,  an  important  browse  species  on  this  range,  was  found  to  be  stable 
at  the  present  time.  Although  cover  values  differ  significantly  between  years 
(Table  1),  many  of  these  differences  are  probably  due  to  inadequate  sample 
sizes.   Evidence  of  some  reproduction  was  present,  and  young  plants  and  seed- 
lings were  noted  in  all  phases  of  the  exclosure  system.  Table  3  presents  esti- 
mates of  vigor,  utilization,  and  density  for  this  species.  Decadent  bitter- 
brush  has  decreased  over  the  past  15  years  in  all  phases,  as  has  the  number 
of  severely  hedged  plants.  Only  in  the  control  phase  are  bitterbrush  plants 
being  hedged  severely,  with  65%  of  the  plants  checked  falling  into  this  classi- 
fication. Although  density  estimates  of  all  age  classes  of  plants  differ 
between  phases,  no  significant  differences  were  found  indicating  insufficient 
sampling  intensity. 

Bitterbrush  use  ranged  from  none  in  the  total  exclosure  to  light  to  moderate 
in  the  livestock  exclosure  to  moderate  to  heavy  in  the  control  phase.   Since 
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Table  2.  Ve 

igetation  frequency  of  occurrence  on 

the 

exclosure  site  on  the  Duck  Creek  Study  Area. 

Species 

Total  Exclosure 

Livestock  Exclosure 

Control    W 

19641 

19722 

19793 

1964 

1972 

1979 

1964 

1972 

1979  m 

Sitanion  hystrix 

43 

72 

57 

47 

52 

49 

49 

68 

70 

Bromus  tectorum 

70 

52 

68 

73 

60 

83 

74 

96 

68  m 

Poa  sandberhii 

92 

88 

64 

96 

69 

63 

95 

94 

82   I 

Poa  fendleriana 

1 

1 

tr 

Agropyron  spicatum 

45 

37 

33  ab 

54 

62   63  a 

41 

28 

15  b 

Stipa  thurberiana 

67 

36 

26   I 

Oryzopsis  hymenoides 

0 

0 

1 

0 

0 

0 

0 

0 

tr  M 

Stipa  lettermanii 

27 

54 

0  b 

22 

35 

53  a 

29 

46 

75  a 

Stipa  comata 

6 

3 

7 

16 

11 

0 

7 

63 

0   1 

Gayophytum  ramosissimum 

7 

15 

21 

Arab is  sp. 

2 

13 

2   L 

Phlox  longifolia 

0 

6 

41 

0 

0 

22 

0 

0 

14   1 

Collinsia  parviflora 

31 

23 

18   F 

Crypt antha  sp. 

6 

4 

4  L 

Lomatium  sp. 

36 

40 

39 

32 

20 

34 

4 

5 

25  ft 

Crepis  acuminata 

tr 

4 

tr   ™ 

Chenactis  sp. 

16 

0 

0 

9 

0 

tr 

0 

0 

2   I 

Delphinium,  sp. 

1 

tr 

0   • 

Erigeron  sp. 

10 

26 

o  v 

Phacelia  sp. 

2 

10 

3   I 

Eriogonum  ovalifolium 

6 

0 

3 

0 

0 

2 

0 

0 

2  m 

Astragalus  purshii 

tr 

3 

3   ■ 

Cryptantha  flavoculata 

51 

0 

53 

32 

0 

45 

0 

0 

23   | 

Castilleja  sp. 

tr 

2 

0   L 

Zygadena  paniculatus 

0 

0 

2 

Lygodesmia  spinosa 

0 

4 

1   1 

Artemisia  tridentata 

70 

69 

59 

68 

54 

46 

68 

71 

62   ■ 

Purshia  tridentata 

17 

8 

14 

20 

23 

13 

18 

5 

11   P 

P.  tridentata  young 

1 

tr 

2 

P.  tridentata  seedling 

1 

0 

3  m 

Juniperus  osteosperma 

1 

tr 

o  £ 

Pinus  monophylla  young 

tr 

0 

0 

Opuntia  sp. 

3 

2 

tr  L 

Chrysothamnus  viscidiflorus 

3 

9 

6 

14 

9 

13 

7 

13 

14   ■ 

Tetradymia  canescens 

— 

4 

1  b 

0 

21 

24  a 
1 

3 

21 

27  a  W 

1  -  Data  from  Berg  1966,  30"  i 

frequency  frame  used. 

2   -  Data  from  Monroe  1975,  30' 

'  frequency  frame  usee 

1. 

3  -  All  vegetation  species  mes 

isured  on  30"  frequenc 

;y  frame,  except  for  Br 

amus  t 

ectorur 

m 

and  Poa  sandbergii,  which 

were  it 

leasured 

using  ; 

i  15"  fre 

quency 

frame . 
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Table  3.   Bitterbrush  vigor,  utilization,  and  density  of 
the  exclosure  area,  Duck  Creek  Study  Area. 


Density 

Density 

%  Severely 

Density 

Young  Plants 

Seedlings/ 

Exclosure/Year 

%  Decadent 

Hedged 

Plants/Acre 

Plants/Acre 

Acre 

Total  Exclosure 

1964 

2.5 

56 

577 

— 

-- 

1972 

43 

— 

680.6 

-- 

— 

1979 

6 

0 

1045 

44 

0 

Livestock  Exclosure 

1964 

2.9 

60 

577 

— 

— 

1972 

26.4 

55.0 

408.4 

— 

-- 

1979 

4 

0 

871 

44 

0 

Control 

1964 

10.1 

100 

577 

— 

-- 

1972 

18.5 

96.3 

735.0 

— 

— 

1979 

0 

64 

697 

174 

65 
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density  estimates  and  frequency  estimates  were  similar  between  phases  but 
average  cover  values  were  found  to  be  slightly  higher  in  the  livestock  exclo- 
sure, this  may  indicate  that  the  most  vigorous  plants  are  obtained  under  mod- 
erate use. 

Cover  quality  was  estimated  and  is  presented  in  Table  4.   As  can  be  seen, 

cover  is  probably  inadequate  for  wintering  deer  on  this  area  with  relatively 

little  above  the  two  foot  level.  At  an  average  of  17.9%,  it  is  one  of  the 
lowest  cover  ratings  obtained  in  this  study. 

Overall  forage  composition  by  forage  class  was  found  to  be  approximately  20% 
grasses,  2%  forbs,  and  78%  shrubs  in  the  total  exclosure,  15%  grasses,  3%  forbs, 
and  33%  shrubs  in  the  livestock  exclosure,  and  20%  grasses,  2%  forbs,  and  78% 
shrubs  in  the  control  phase.  This  indicates  that  protection  over  15  years 
has  been  insufficient  to  significantly  change  the  overall  composition  of  the 
vegetation  if  past  and  present  herbivore  use  is  a  significant  factor  in  the 
modification  of  a  plant  community.  Although  present  knowledge  is  insufficient 
to  accurately  assess  the  condition  of  this  habitat  for  deer,  in  my  opinion, 
ground  cover  and  composition  of  quality  grasses  and  forbs  could  probably  be 
increased  on  this  site  to  the  benefit  of  deer.   Species  such  as  Poa  sandbergii, 
Stipa  thurberiana,  and  Agropyron  spicatum,  as  well  as  Lomatium  and  other  spring 
forbs,  are  utilized  by  deer  as  early  as  they  become  available  and  may  be  an 
important  source  of  nutritious  forage  in  late  winter  when  other  species  are 
still  dormant.  Availability  of  these  species  may  be  a  critical  factor  in  deter- 
mining ability  of  a  doe  to  reproduce  successfully  (Thome  et  al  1976,  Holl 
et  al  1979).   A  variety  of  forage  is  required  by  mule  deer,  preferably  during 
all  seasons  of  use,  to  insure  the  availability  of  a  nutritionally  balanced 
diet,  and  to  allow  deer  the  ability  to  select  a  mixed  diet  which  is  sufficiently 
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Table  4.   Horizontal  cover  characteristics  of  the  exclosure 
area  of  the  Duck  Creek  Study  Area,  July  1979. 


Horizontal  Level 

%  Cover  at 

Standard 

(ft.) 

30  Yards  Distance 

Error 

5 

0 

-- 

4 

1.7 

8.2 

3 

3.8 

13.5 

2 

15.6 

24.9 

1 

68.3 

27.5 

Average 

17.9 

I 
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low  in  toxic  or  rumen- inhibiting  compounds  (Longhurst  et  al  1968,  Freeland 
and  Janzen  1974,  Radwan  1974,  Levin  1976).  At  such  low  values  of  cover  and 
with  the  poor  diversity  of  vegetation  available  on  this  site,  it  is  probable 
that  habitat  conditions  are  not  optimal.   It  may  require  several  decades  of 
protection  before  forage  quality  and  quantity  are  significantly  improved. 
However,  data  collected  by  Stiver  (1978)  on  deer  body  conditions  in  Duck  Creek 
Basin  indicate  that  most  does  in  late  winter  are  in  fair  body  condition,  and 
therefore,  range  conditions  through  the  winter  period  are  probably  adequate 
at  the  present  time. 


.IS. 


Morey  Bench 

Past  range  condition  evaluations  of  Morey  Bench  have  been  made  by  Berg  (1966) , 
Tueller  and  Monroe  (1974),  and  Monroe  (1975).   Range  trend  was  considered  to 
be  upward  by  Monroe  (1975)  between  1964  and  1974.   Although  results  from  this 
study  indicate  that  deer  use  of  the  area  has  probably  increased  considerably 
since  the  earlier  studies  were  performed,  deer  range  conditions  are  still  pre- 
sumed to  be  improving  slowly.   Deer  use  of  the  exclosure  area  was  found  to 
be  considerably  higher  in  this  study  at  262  DDA  than  the  previous  two  studies 
had  observed  (179  to  182  DDA)  (Fig.  4).   Livestock  use  of  the  area  was  minimal, 
at  approximately  six  animal  days  per  acre  (ADA) .  Table  5  presents  the  active 
livestock  use  on  the  Morey  allotment.  Much  of  the  use,  however,  is  not  con- 
centrated in  the  exclosure  area.  No  differences  were  found  to  exist  between 
deer  use  of  the  livestock  exclosure  and  the  control  area  in  this  study  (p<.05). 

By  comparison  of  information  collected  between  the  three  studies,  deer  range 
condition  can  be  assumed  to  have  been  improving  steadily  since  1964.   Desert 
bitterbrush,  the  primary  forage  of  wintering  deer  in  this  area  (Doughty  1966), 
was  found  to  be  more  vigorous,  exhibited  less  severe  hedging,  and  was  observed 
in  comparable  or  higher  densities  in  1979  than  in  either  1964  or  1972  (Table 
6).   Bitterbrush  cover,  as  shown  in  Table  7,  was  also  found  to  have  increased 
since  1964,  with  the  control  exclosure  showing  an  increase  from  5.4  percent 
in  1964  to  20.3  percent  in  1979.   Frequency  analysis  indicated  slightly  higher 
frequencies  in  1979  as  compared  to  previous  years  (Table  8) . 

However,  bitterbrush  reproduction,  which  is  an  important  indicator  of  browse 
condition  and  trend,  was  found  to  be  practically  non-existent.   No  seedling 
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Fig.  4.   Average  deer  use  of  the  exclosure  area  from  1964  to  1979 
on  the  Morey  Bench  Study  Area. 
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Table  5.  Active  livestock  use  on  the 

Morey  Allotment,  1974  to  1978. 


No.  of 

Year 

Grazing  Period 

Livestock 

AUMs 

1974 

8-15-74  to  9-30-74 

645 

968 

10-01-74  to  10-25-74 

645 

538 

10-26-74  to  10-31-74 

645 

129 
1,635 

1975 

5-01-75  to  9-30-75 

400 

2,000 

1976 

5-01-76  to  9-30-76 

250 

1,250 

7-01-76  to   8-20-76 

63 

105 

11-01-76  to  11-15-76 

250 

125 

5-01-76  to  6-30-76 

63 

126 
1,606 

1977 

5-01-77  to  9-30-77. 

250 

1,250 

1978 

5-16-78  to  9-15-78 

500 

2,000 
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Table  6.   Desert  bitterbrush  vigor,  utilization,  and  density 
at  the  exclosure  area  of  the  Morey  Bench  Study  Area. 


Percent  Severely 

Density 

Exclosure/Year 

Percent  Decadent 

Hedged 

Plants/Acre 

Total  Exclosure 

19641 

52.3 

100 

626.2 

19722 

35.6 

— 

680.0 

1979 

12.0 

0 

871 

Livestock  Exclosure 

1964 

40.9 

100 

598.9 

1972 

43.5 

-- 

870.8 

1979 

18.0 

0 

1045 

Control 

1964 

46.6 

100 

612.0 

1972 

59.2 

100 

1120.8 

1979 

4.0 

0 

1045 

1  -  Data  from  Berg  1966. 

2  -  Data  from  Monroe  1975. 
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Table  7.  Vegetation  cover  at  the  exclosure 
area  of  the  Morey  Bench  Study  Area, 


Species 

Total  Exclosure 

Livestock  Exclosure 

Control 

19721 

1979 

1972 

1979 

19642 11972 

1979 

Sitanion  hystrix 
Elymus  cinereus 
Bromus  tectorum 
Stipa  thurberiana 
Oryzppsis  hymenoides 
Stipa  comata 
Poa  secunda 
Chenopodium  album 
Collinsia  parviflora 
Penstemon  palmeri 
Euphorbia  albomarginata 
Sphaeralcca  sp. 
Lygodesmia  exigua 
Amaranthus  sp. 
Lupinus  sp. 

Grayia  spinosa 
Lygodesmia  spinosa 
Artemisia  tridentata 
Ephedra  viridis 
Chrysothamnus  nauseosus 
Chrysothamnus  viscidiflorus 
Prunus  andersonii 
Rhus  trilobata 
Purshia  glandulosa 

.2 
0 
tr 

.2 
0 

tr 
tr 

0 

7.6 

tr 

.5 
0 

4.4 
0 
6.1 

tr 
tr 

,5  b3 
0   b 
0 
0 
0 

1.5 
tr 
tr 

.5  b 
tr  b 
0 
0 
tr 

0 
.5  a 
12.7  a 
.3 

.8  b 
.1 
3.4  a 
.2 
14.2 

0 

0 
tr 

0 

tr 
tr 

0 

1.6 
.1 
.9 

0 

2.0 

16.8 

tr 

0 
.7  b 
.1  a 

tr 

0 

0 

2.1 

0 

0 

2.6  a 
.1  b 

tr 

0 

0 

tr 

0   b 
5.4  b 
.  .1 
2.0  b 
tr 

1.7  ab 
0 

14.8 

tr 

0 

1.0 

0 

tr 
tr 
.2 

tr 

0 
0 

1.8 
.1 

1.2 
.4 

3.0 

0 

5.4 

0 

.6 
tr 
0 

0 
.2 

.2 
4.2 
0 
3.4 

.6 

1.5 

1.8 

10.0 

tr 
0 

1.6  a 
0   b 
0 

tr 
0 

1.7 
0 
0 

1.8  a 
.3  a 
0 
0 
0 

.1 
0   b 
2.4  b 

.1 
8.8  a 

.2 

.3  b 
0 
20.3 

Total  Grass  Cover 
Total  Forb  Cover 
Total  Shrub  Cover 

.5 

.2 
18.7 

.7 

2.4 

32.2 

.1 

.2 
21.4 

1.0 

4.9 

24.1 

1.3 

.3 

11.9 

.7 

.2 

21.7 

1.8 

3.8 

32.2 

1  - 

2  - 

3  - 


Data  from  Monroe  1975. 

Data  from  Berg  1966. 

Values  for  a  species  followed  by  a  letter  indicate  significant  differences  were 

found  between  exclosure  phases  (a=.05).  Cover  values  followed  by  different 

letters  indicate  a  significant  difference. 
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Table  8.  Vegetation  frequency  of  occurrence  on  the 

exclosure  site  on  the  Morey  Bench  Study  Area. 


Species 

Total  Exclosure 

Livestock 

Exclosure 

Control 

19722 

^ 

1979 

1972 

1979 

1964° 

1972 

1979 

Sitanion  hystrix 

12 

7 

3 

1 

4 

1.5 

1 

Elymus  cinereus 

0 

tr 

0 

0 

0 

9.5 

0 

Bromus  tectorum 

16 

66 

2 

87 

96 

98 

92 

Stipa  comata 

0 

0 

0 

0 

1 

0 

0 

Poa  secunda 

0 

0 

0 

0 

1 

0 

0 

Lup  inus  sp . 

-- 

2 

-- 

0 

0 

__ 

0 

Chenopodium  album 

— 

40 

__ 

75 

31 

-- 

55 

Penstemon  palmeri 

— 

tr 

-- 

0 

-- 

— 

0 

Euphorbia  albomarginata 

19  b 

__ 

51  a 

-- 

-- 

71  a 

Sphaeralcea  sp. 

6 

6  b 

9 

4  b 

5 

13 

34  a 

Amaranthus  sp. 

60 

2 

97 

1 

— 

0 

0 

Argemone  sp. 

_._ 

0 

— 

tr 

-- 

-- 

0 

Eriogonura  cernuura 

— 

0 

— 

tr 

-- 

— 

tr 

Lygodesmia  exigua 

__ 

0 

— 

0 

— 

— 

1 

Mirabilis  sp. 

-- 

0 

— 

tr 

— — 

__ 

0 

Lygodesmia  spinosa 

0 

8 

0 

11 

-- 

6.5 

4 

Artemisia  tridentata 

7 

35  a 

5 

11  b 

16 

7.5 

2  b 

A.  tridentata  seedling 

— 

6 

-- 

13 

— 

— 

11 

Opuntia  sp. 

— 

0 

— 

tr 

— 

— 

0 

Ephedra  viridis 

1 

3 

1 

0 

1 

0 

0 

Chrysothamnus  nauseosus 

1 

4  b 

4 

3  b 

-- 

12.5 

11  a 

Chrysothamnus  viscidif lorus 

0 

3 

0 

tr 

2 

1 

2 

Prunus  andersonii 

30 

22 

29 

18 

18 

20.5 

6 

Rhus  trilobata 

0 

5 

— 

0 

0 

.5 

0 

Purshia  glandulosa 

10 

12 

20 

23 

16 

13 

20 

1  -  All  species  measured  with  30"  frame,  except  Bromus  tectorum,  Euphorbia  albomarginata, 

and  Chenopodium  album,  which  were  measured  using  a  15"  frequency  frame. 

2  -  Data  from  Monroe  1975. 

3  -  Data  from  Berg  1966. 
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or  young  plants  were  observed  during  the  field  work  at  this  site  in  any  exclo- 
sure  phase.   Reproduction  of  bitterbrush  in  this  area  may  require  habitat  alter- 
ation and  soil  disturbance  such  as  would  occur  by  range  fires. 

Although  statistical  tests  were  not  possible  between  years ,  other  forage  com- 
ponents were  also  observed  in  higher  quantities  at  the  exclosure  site  in  1979 
than  in  previous  years.  Total  grass  cover  was  higher  in  all  exclosure  phases 
in  1979  than  was  observed  in  1972.   Forb  cover  was  also  found  to  be  considerably 
higher  than  in  previous  years  (Table  7) .   Total  shrub  cover  increased  approxi- 
mately 10  percent  during  the  15  year  period  according  to  study  results. 

These  differences,  however,  cannot  be  shown  to  be  correlated  to  herbivore  uti- 
lization in  all  cases.   Such  species  as  cheatgrass,  euphorbia,  and  rabbitbrush, 
were  higher  in  percent  cover  in  the  control  exclosure,  which  would  be  expected 
in  a  community  disturbed  by  herbivore  use  in  the  Great  Basin.  Other  species, 
however,  do  not  follow  this  theoretical  successional  progression.  Thus,  thorn 
skeletonweed,  which  should  be  more  prevalent  on  the  disturbed  sites,  also  was 
found  to  be  significantly  greater  within  the  total  exclosure,  and  scarlett 
globemallow,  a  palatable  forb,  especially  to  deer  in  the  spring,  was  found 
to  be  higher  in  percent  cover  in  the  control  phase  rather  than  in  the  totally 
protected  exclosure.   Big  sagebrush  was  found  to  be  higher  in  cover  in  the 
total  exclosure  than  in  the  control  exclosure.  This  result,  however,  corre- 
sponds to  previous  observations  in  which  it  was  noted  that  much  of  the  sage- 
brush on  Morey  Bench  was  killed  due  to  over  use  by  deer.   It  can  be  assumed 
that  protection  from  browsing  by  deer  and  cattle  has  allowed  this  species  to 
increase  at  a  faster  rate  within  the  control  exclosure. 
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Condition  of  horizontal  cover  was  assessed  using  density  board  measurements. 
Table  9  presents  cover  quality  of  the  exclosure  area  on  Morey  Bench.   Although 
cover  standards  have  not  been  developed  to  assess  cover  quality,  it  can  be 
seen  that  at  least  in  the  higher  levels,  little  cover  is  available.   In  level 
5  for  instance,  the  cover  index  was  found  to  average  only  3.5  percent.   Cover, 
therefore,  for  thermal  and  escape  purposes  may  be  inadequate  on  this  site. 
Adjacent  habitats,  however,  which  offer  ample  juniper  and  pinyon  trees  may 
compensate  for  this  apparent  deficiency. 

In  summation,  it  is  apparent  that  many  of  the  vegetation  changes  have  taken 
place  on  this  site  in  spite  of  low  herbivore  use.  Differences  in  microhabitat 
conditions  between  phases  is  probably  a  much  stronger  ecological  force  on  plant 
synecology  than  is  the  limited  winter  grazing  activity.   Future  studies,  how- 
ever, should  continue  to  focus  on  vegetation  changes  between  exclosures  due 
to  herbivore  grazing  and  on  bitterbrush  utilization  on  this  important  deer 
winter  range. 
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Table  9.  Horizontal  cover  characteristics  of  the  exclosure 
area  of  the  Morey  Bench  Study  Area,  August  1979. 


Horizontal 
Level  (ft.) 

%  Cover  at 
30  Yards  Distance 

Standard 
Error 

5 
4 
3 
2 
1 

3.5 
20.2 
42.3 
80.1 
98.0 

11.7 
29.8 

37.9 

21.2 

7.2 

Average 

49 
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Fox  Mountain 

Previous  studies  on  this  area  were  performed  by  Berg  (1966)  and  utilization 
studies  between  1964  and  1967  are  summarized  by  Tueller  and  Monroe  (1975). 
Since  the  time  of  the  studies  performed  by  Berg,  sheep  use  has  been  removed 
and  current  stocking  rates  of  livestock  are  now  approximately  2,000  AUMs  per 
year  on  the  allotment.   (Mike  Ferguson,  Susanville  District  Office,  personal 
communication) . 

As  can  be  seen  in  Fig.  5,  deer  use  has  increased  nearly  2,800%  between  1965 
and  1979.  However,  due  to  the  inherent  error  in  the  pellet  group  count  tech- 
niques, this  increase  is  probably  inflated.   In  any  case,  it  is  apparent  that 
deer  densities  have  increased  substantially  on  this  important  summer  range  in 
recent  years. 

Results  of  vegetation  cover  studies  on  the  exclosure  area  are  presented  in 
Tables  10  and  11  for  the  sagebrush-bitterbrush  community  and  the  mountain  maho- 
gany community,  respectively.  Several  plant  species  were  found  to  differ  sig- 
nificantly in  percent  cover  between  exclosures,  however,  the  cause  of  these 
differences  and  their  significance  to  deer  habitat  quality  is  unknown  at  this 
time.   Difficulties  in  vegetation  analysis  and  interpretation  were  primarily 
due  to  the  fact  that  more  than  one  community  was  present,  including  the  ecotone 
between  them,  and  in  addition,  the  fences  were  in  poor  condition  and  deer  use 
of  the  total  exclosure  and  cattle  use  within  the  livestock  exclosure  was  noted. 

The  analysis  of  forage  class  composition  differences  between  exclosures  indi- 
cates that,  in  general,  the  amount  of  grass,  forb,  and  shrub  cover  is  higher 
within  the  total  exclosure  than  in  the  livestock  and  control  exclosures,  and 
that  these  three  forage  components  are  present  in  nearly  equal  quantities  within 
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Fig.  5.   Deer  use  of  the  exclosure  area  on  the  Fox  Mtn.  Study  Area 
from  1964  to  1979. 
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Table  10.  Vegetation  cover  of  the  sagebrush  community  of  the 
exclosure  area  of  the  Fox  Mountain  Study  Area. 


%  Cover 

Total 

Livestock 

Species 

Exclosure 

Exclosure 

Control 

1979 

1979 

1964 

1979 

Sitanion  hystrix 

.6 

1.1 

.3 

1.1 

Stipa  columbiana 

2.2 
2.7  a1 

2.9 

.7 

1.9 

Festuca  idahoensis 

tr  b 

2.2 

3.7  a 

Carex  sp. 

3.2 

3.5 

.6 

2.8 

Poa  sandbergii 

.4 

.2 

1.3 

.2 

Poa  sp. 

.1 

0 

0 

Melica  sp. 

0 

tr 

tr 

tr 

Bromus  tectorum 

tr 

__ 

Agropyron  spicatum 

tr 

—  — 

Viola  sp. 

tr  b 

.3  a 

0   b 

Lupinus  sp. 

.2 

.2 

.1 

.1 

Agoseris  glauca 

.3 

.3 

.4 

Mustard  sp. 

0 

tr 

tr 

Arabis  sp. 

tr 

.1 

tr 

Polygonum  sp. 

0   b 

.2  a 

tr  b 

Collinsia  parviflora 

0   b 

0   b 

tr  a 

Cryptantha  sp. 

0   b 

tr  ab 

.1  a 

Antennaria  rosea 

.2 

.2 

0 

.3 

Phlox  hoodii 

4.1  a 

.7  b 

.4 

.7  b 

Lomatium  sp. 

tr 

0 

tr 

Crepis  acuminata 

0 

0 

tr 

tr 

Erigeron  ps. 

0 

0 

.1 

Polemoneaceae  sp. 

0 

tr 

0 

Eriogonum  umbel latum 

tr  ab 

0   b 

.2  a 

Arenaria  congesta 

.2 

0 

.1 

Senecia  integerrimus 

0 

.1 

tr 

0 

Calyptridium  umbellatum 

0 

.1 

0 

Silene  sp. 

0 

.2 

0 

Wyethia  mollis 

tr 

Balsamorhiza  sagittata 

tr 

Astragalus  sp. 

tr 

Cercocarpus  ledifolius 

5.7 

16.0 

.6 

C.  ledifolius  young 

9.6 

11.6 

0 

Artemisia  tridentata 

14.3  a 

.8  b 

13.0 

14.1  a 

A.  tridentata  young 

0 

0 

.1 

Purshia  tridentata 

4.3 

1.3 

3.8 

7.6 

P. '  tridentata  young 

tr 

tr 

tr 

Chrysothamnus  nauseosus 

tr 

0 

.1 

30 


Table  10  Continued 


Chrysotharanus  viscidif lorus 
Ribes  cereura 

Symphoricarpos  longiflorus 
Tetradymia  canescens 

0 
tr 

.1 
0 

0 
0 

1.0 
0 

tr 

.1 
.2 
.1 
.3 

Total  Grasses 
Total  Forbs 
Total  Shrubs 

9.2 

5.2 

34.2 

7.8 

2.6 

30.8 

5.3 

.8 

16.9 

9.8 

2.3 
23.3 

1  -  Figures  followed  by  different  letters  are  significantly  different  at  the 
.05  level. 


31 


Table  11.  Vegetation  cover  of  the  mountain  mahogany  community 
on  the  exclosure  area  of  the  Fox  Mountain  Study  Area. 


%  Cover 

Total 

Livestock 

Species 

Exclosure 

Exclosure 

Control 

1979 

1979 

1964 

1979 

Sitanion  hystrix 

.8 

o9 

.3 

.2 

Stipa  Columbiana 

2.1  a1 

.6  b 

2.9 

.3  b 

Festuca  idahoensis 

.4 

0 

tr 

.1 

Bromus  tectorum 

tr 

0 

tr 

0 

Carex  sp. 

1.5  a 

1.2  a 

.5 

.2  b 

Poa  sandbergii 

tr  b 

0   b 

.4 

.3  a 

Poa  sp. 

.6 

tr 

0 

Melica  sp. 

0 

.2 

1.6 

.2 

Viola  sp. 

tr  b 

.3  a 

.1  b 

Lupinus  sp. 

tr 

tr 

0 

Agoseris  glauca 

tr  b 

.1  b 

.3  a 

Polygonum  sp. 

0 

tr 

tr 

Collinsia  parviflora 

0   b 

tr  b 

.1  a 

Cryptantha  sp. 

0   b 

tr  b 

.1  a 

Antennaria  rosea 

tr 

0 

0 

Phlox  hoodii 

1.1  a 

.1  b 

tr 

0   b 

Lomatium  sp. 

0 

tr 

0 

Crepis  acuminata 

tr 

0 

tr 

0 

Arenaria  congesta 

tr 

0 

0 

Senecia  integerrimus 

.1  b 

.2  b 

.1 

.8  a 

Phacelia  humilis 

0 

.1 

0 

Wyethia  mollis 

tr 

Cercocarpus  ledifolius 

72.0 

76.2 

66.5 

C.  ledifolius  young 

3.9 

2.9 

3.8 

Artemisia  tridentata 

3.2  a 

.6  b 

6.6 

2.0  ab 

A.  tridentata  young 

0   b 

0   b 

.1  a 

Purshia  tridentata 

.2 

tr 

tr 

tr 

P.  tridentata  young 

tr 

tr 

tr 

Ribes  cereum 

.1 

.1 

tr 

R.  cereum  young 

tr 

0 

tr 

R.  cereum  seedling 

tr 

0 

tr 

Symphoricarpos  longiflorus 

.2  b 

3.2  a 

2.0  a 

S.  longiflorus  young 

0 

0 

tr 

Total  Grasses 

5.5 

2.9 

5.8 

1.3 

Total  Forbs 

1.4 

.9 

.2 

1.4 

Total  Shrubs 

7072 

6.9 

6.6 

8.1 

1  -  Figures  followed  by  different  letters  are  significantly  different  at  the 

.05  level. 

2  -  Totals  are  without  overstory  mountain  mahogany. 
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the  livestock  and  control  phases.   Comparison  of  frequency  data  collected  in 
each  exclosure  phase  also  indicates  this  trend  is  consistent  (Tables  12  and 
13). 

In  comparison  of  vegetation  trends  between  1964  and  1979,  it  can  be  seen  that 
grasses  have  remained  at  approximately  5.5%  cover  between  this  time  period  on 
the  control  area.  There  is  evidence  that  both  forbs  and  shrubs  have  increased 
in  percent  cover  between  the  15  year  period  with  forb  cover  changing  from  .5% 
to  1.9%  (a  280%  increase)  and  shrubs  increasing  from  11.8%  to  15,7%  which  rep- 
resents a  33%  increase. 

These  results  indicate  that  the  Fox  Mountain  range  is  slowly  increasing  in 
quality  for  mule  deer.  Bitterbrush  and  mountain  mahogany  utilization  and  vigor 
measurements  (Table  14)  also  support  this  conclusion.  The  percentage  of  deca- 
dent and  severely  hedged  plants  has  decreased  since  1965,  especially  on  the 
Winnemucca  District  side.  The  majority  of  the  bitterbrush  and  mahogany  shrubs 
available  on  the  Susanville  side,  however,  are  still  being  severely  hedged. 
In  addition,  density  estimates  of  mature,  young,  and  seedling  age  classes 
reveal  that  no  major  changes  have  occurred  in  browse  densities  between  the  15 
year  period  of  study  (Table  14) . 

Correlation  of  habitat  trends  must  be  made  to  animal  productivity  trends  if 
our  interpretations  of  habitat  quality  changes  are  to  be  substantiated.  As 
was  explained  earlier,  deer  densities  have  increased  substantially  since  1964 
indicating  improved  carrying  capacity  and  habitat  quality.  This  observation, 
however,  could  be  due  to  various  factors  other  than  habitat  quality  such  as 
decreased  harvest  pressures,  small  sample  sizes  of  pellet  group  counts,  etc. 
Another  indication  of  habitat  quality  changes  may  be  found  in  the  analysis  of 
fawn  production  changes  between  years  or  a  period  of  years. 
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Table  12.  Vegetation  frequency  of  occurrence  of 

the  sagebrush  community  in  the  exclosure 
area  of  the  Fox  Mountain  Study  Area. 


Frequency  of  Occurrence 

Total 

Livestock 

Cont 

rol 

Species 

Exclosure 

Exclosure 

1979 

1979 

19641 

1979 

Sitanion  hystrix 

46 

60 

17 

32 

Stipa  columbiana 

93 

60 

9 

46 

Festuca  idahoensis 

40 

9 

67 

20 

Bromus  tectorum 

0 

1 

11 

2 

Carex  sp. 

552 

23 

35 

15 

Poa  sandbergii 

15  ab3 

4  b 

62 

29  a 

Poa  sp. 

2 

0 

0 

Melica  sp. 

0 

29 

0 

20 

Viola  sp. 

13  b 

75  a 

31  ab 

Lupinus  sp. 

13 

2 

9 

3 

Allium  sp. 

1 

0 

0 

Agoseris  glauca 

36 

45 

41 

Mustard  sp. 

1 

1 

1 

Arab is  sp. 

0 

3 

1 

Polygonum  sp. 

0 

8 

5 

Collinsia  parviflora 

0  b 

17  b 

50  a 

Cryptantha  sp. 

0  b 

13  ab 

29  a 

Antennaria  rosea 

11 

1 

0 

1 

Phlox  hoodii 

51  a2 

3  b 

24 

4  b 

Lomatium  sp. 

1 

5 

7 

Crepis  acuminata 

8 

0 

6 

2 

Phacelia  sp. 

0 

2 

0 

Eriogonum  umbel latum 

6 

0 

3 

Arenaria  congesta 

4 

1 

6 

Senecio  integerrimus 

1 

38 

2 

17 

Phacelia  humilis 

0 

0 

2 

Calyptridium  umbel latum 

2 

0 

0 

Silene  sp. 

0 

2 

0 

Astragalus  sp. 

3 

0 

Cercocarpus  ledifolius 

15 

14 

17 

C.  ledifolius  young 

0  b 

1  b 

9  a 

C.  ledifolius  seedling 

5 

29 

34 

Artemisia  tridentata 

32 

5 

35 

19 

A.  tridentata  young 

1 

00 

2 

A.  tridentata  seedling 

4  b 

2  b 

28  a 

Purshia  tridentata 

2 

0 

6 

0 

P.  tridentata  young 

3 

0 

6 

P.  tridentata  seedling 

13 

17 

34 


Table  12  Continued 


Ribes  cereum 
R.  cereum  seedling 
Symphoricarpos  longiflorus 
S.  longiflorus  young 

1 
0 
8 
0 

3 

3 

15 

1 

1 
2 
6 
0 

1  -  Measured  on  a  20  in.  frame. 

2  -  Measured  on  a  12  in.  frame;  all  other  species  measured  on  a  30  in.  frame. 

3  -  Figures  followed  by  different  letters  are  significantly  different  at  the 

.05  level. 
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Table  13.  Vegetation  frequency  of  occurrence  of  the 

mountain  mahogany  community  in  the  exclosure 
area  at  the  Fox  Mountain  Study  Area. 


Frequency  of  Occurrence 

Total 

Livestock 

Cont 

rol 

Species 

Exclosure 

Exclosure 

1 

1979 

1979 

19641 

1979 

Sitanion  hystrix 

49 

44 

26 

61 

Stipa  columbiana 

82 

96 

44 

86 

Festuca  idahoensis 

63  a1 
492 

0  b 

76  a 

Carex  sp. 

64 

23 

56 

Poa  sandbergii 

0  b 

0  b 

16 

23  a 

Poa  sp. 

4 

0 

0 

Melica  sp. 

0 

4 

22 

1 

Bromus  tectorum 

10 

Viola  sp. 

10  b 

75  a 

2  b 

Lupinus  sp. 

11 

0 

13 

Allium  sp. 

2 

0 

0 

Agoseris  glauca 

37 

75 

62 

Mustard  sp. 

1 

2 

10 

Arab is  sp. 

1 

27 

5 

Polygonum  sp. 

0  b 

44  a 

1  b 

Collinsia  parviflora 

0  b 

4  b 

39  a 

Cryptantha  sp. 

0  b 

1  b 

39  a 

Antennaria  rosea 

142 
52^ 

7 

10 

Phlox  hoodii 

25 

2 

18 

Lomatium  sp. 

2  b 

4  b 

18  a 

Crepis  acuminata 

1 

1 

13 

3 

Erigeron  sp. 

1 

0 

0 

Phacelia  sp. 

2 

2 

0 

Eriogonum  umbel latum 

9 

1 

20 

Zygadena  paniculatus 

0 

4 

0 

Arenaria  congesta 

41 

1 

29 

Senecio  integerrimus 

1 

6 

23 

1 

Phacelia  humilis 

0  b 

0  b 

5  a 

Calyptridium  umbellatum 

1  b 

53  a 

0  b 

Silene  sp. 

0 

1 

4 

Wyethia  mollis 

3 

Cercocarpus  ledifolius 

6 

9 

7 

C.  ledifolius  young 

1 

0 

4 

C„  ledifolius  seedling 

1 

8 

7 

Artemisia  tridentata 

49 

32 

34 

42 

A.  tridentata  seedling 

8 

50 

40 

Purshia  tridentata 

20 

9 

14 

P.  tridentata  young 

7 

18 

5 

P.  tridentata  seedling 

21 

22 

31 

36 


Table  13  Continued 


Ribes  cereura 

0  b 

0  b 

3  a 

R.  cereum  seedling 

0  b 

0  b 

3  a 

Symphoricarpos  longiflorus 

1 

6 

1 

S.  longiflorus  seedling 

0 

0 

2 

Tetradymia  canescens 

1 

0 

1 

Amelanchier  alnifolia 

0 

1 

0 



1  -  Measurements  taken  on  a  20  in.  frame. 

2  -  Measurements  taken  on  a  12  in.  frame,  all  other  species  measured  on  a  30  in. 

frame . 

3  -  Figures  followed  by  different  letters  are  significantly  different  at  the 

.05  level. 
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Table  14 „   Bitterbrush/mountain.  mahogany  density,  vigor, 

and  utilization  on  the  Fox  Mountain  Study  Area. 


Density 

Density 

%  Severely 

Density 

Young 

Seedlings 

Exclosure/Year 

%   Decadent 

Hedged 

PI ants /Acre 

PI ants /Acre 

Plants/Acre 

Total  Exclosure 

1965 

9.7 

100 

690 

69 

1974 

1979 

O/O1 

0/0 

1220/523 

174/174 

174/174 

Livestock  Exclosure 

1965 

10.0 

100 

654 

1974 

8 

1979 

6/0 

0/12 

348/348 

174/174 

871/1742 

Control  Susanville 

1965 

61 

99.4 

905-1122 

1974 

12.0 

1979 

14/0 

61/57 

1045/523 

174/697 

871/6098 

Control  Winnemucca 

1965 

65.4 

1974 

10.0 

1979 

6 

7 

1  -  Bitterbrush/mountain  mahogany  estimates. 
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Unfortunately,  the  Nevada  Department  of  Wildlife  has  only  been  collecting  data 
in  sufficient  quantities  for  the  past  few  years  by  helecopter  survey.   Before 
this  time,  herd  composition  counts  were  made  on  the  ground,  and  consequently, 
resulted  in  insufficient  sample  sizes  for  accurate  estimates.   Of  the  data  col- 
lected, however,  the  Fox  Mountain  area  has  produced  an  average  of  52  fawns  per 
100  does  between  1976  and  1979  (Nevada  Department  of  Wildlife  files),  which 
indicates  rather  poor  fawn  production.  Earlier  ground  counts  with  relatively 
poor  sample  sizes  show  that  between  1963  and  1969  fawn  production  was  higher 
at  68  fawns  per  100  does.  Although  this  implies  habitat  quality  has  declined 
within  the  past  few  years,  it  must  be  remembered  that  the  latter  fawn  produc- 
tion estimates  were  based  upon  insufficient  sample  sizes.   In  addition,  the 
large  increases  in  deer  on  this  range  as  indicated  by  pellet  group  counts  may 
have  the  effect  of  increased  intra-specific  competition  which  would  lower  the 
productivity  of  the  doe  but  may  not  affect  actual  carrying  capacity  or  habitat 
quality. 

In  conclusion,  habitat  quality  is  assumed  to  be  slightly  improving  even  though 
the  data  collected  show  too  much  variability  to  make  a  clear  and  obvious  con- 
clusion.  It  is  obvious  that  this  habitat  is  producing  below  potential  for  deer, 
especially  in  terms  of  forbs,  and  that  improvements  can  be  made  at  a  much  more 
rapid  rate  than  at  present. 
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Fort  Ruby 

Previous  studies  conducted  on  the  Fort  Ruby  study  area  include  those  by  Berg 
(1966),  Cole  (1968),  and  Tower  (1970),  but  only  Berg  was  involved  with  overall 
condition  of  the  vegetation  on  this  deer  winter  range.   Data  collected  during 
the  summer  of  1979  indicate  that  few  changes  in  vegetation  composition  as  re- 
flected in  cover  and  frequency  measurements  have  taken  place  in  any  of  the 
exclosure  phases  in  the  past  15  year  period. 

Animal  use  as  estimated  by  pellet  group  counts  amounted  to  approximately  160 
deer  days  per  acre  and  four  animal  days  per  acre  for  livestock  in  the  exclosure 
area.  T-test  results  indicated  no  significant  difference  between  deer  use 
within  the  livestock  exclosure  and  the  control  area.   In  comparison,  Berg  (1966) 
estimated  deer  use  at  the  exclosure  site  to  be  approximately  52  DDA,  indicating 
that  deer  use  of  the  area  has  increased  significantly  in  recent  years  (Fig.  6). 

Observations  of  bitterbrush  and  serviceberry  utilization  indicate  that  the 
estimated  cattle  use  by  "pie"  counts  may  underestimate  actual  use  considerably. 
Bitterbrush  utilization  was  found  to  increase  consistently  from  the  total  exclo- 
sure to  the  control  phase.   Percentage  of  plants  severely  hedged  was  0%,  23%, 
and  82%  in  the  total  exclosure,  livestock  exclosure,  and  control  area,  respec- 
tively (Table  15).  Since  deer  use  was  not  significantly  different  between  the 
livestock  and  control  phases,  the  increased  utilization  can  be  attributed  to 
livestock  use. 

The  comparison  of  vegetation  data  between  exclosure  phases  and  between  studies 
indicates  that  relatively  few  successional  changes  have  occurred  in  this  hab- 
itat type  since  the  exclosure  was  constructed.   Several  species  of  vegetation 
show  significant  differences  between  exclosures,  but  many  of  these  differences 
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Fig.  6.   Average  deer  use  of  the  exclosure  area  from  1964  to  1979 
on  the  Ft.  Ruby  Study  Area. 
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Table  15.   Bitterbrush  vigor,  utilization,  and  density 
of  the  exclosure  area,  Fort  Ruby  Study  Area, 


%   Severely 

Density 

Exclosure/Year 

%  Decadent 

Hedged 

Plants/Acre 

Total  Exclosure 

19641 

40 

100 

149 

1979 

14 

0 

47 

Livestock  Exclosure 

1964 

22.2 

100 

149 

1979 

8 

23 

174 

Control 

1964 

66.6 

100 

149 

1979 

24 

82 

174 

1  -  Data  from  Berg  1966. 
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are  explainable  due  to  differences  in  microhabitat  conditions  between  enclo- 
sures.  Cheatgrass  cover  was  found  to  increase  progressively  from  .1%  to  .9% 
to  1.1%  between  the  total  exclosure,  livestock  exclosure,  and  the  control  area, 
respectively  (Table  16) .   Similarly,  longleaf  phlox,  big  sagebrush,  grey  horse- 
brush,  and  annual  mustard  were  higher  in  percent  cover  or  frequency  (Table  17) 
in  the  control  phase  than  in  either  of  the  other  two  exclosure  phases.  Although 
these  differences  may  be  partially  attributable  to  livestock  and  deer  use,  most 
of  the  changes  between  phases  was  probably  due  to  natural  differences  in  soils. 
A  small  drainage  bisected  the  control  exclosure  and  partially  entered  the  live- 
stock exclosure  on  the  west  end.   Soils  within  this  drainage  support  greater 
amounts  of  big  sagebrush,  cheatgrass,  and  grey  horsebrush  than  the  surrounding 
black  sage  community,  and  the  resulting  vegetation  analysis  may  reflect  these 
habitat  differences. 

Other  indicators  of  habitat  quality  include  tree  density  measurements,  browse 
density  estimates,  and  cover  quality  analysis.  Pinyon- juniper  encroachment 
on  this  study  area  was  evident,  but  at  this  time  is  not  considered  a  deleterious 
habitat  alteration.  Juniper  averaged  approximately  73  trees  per  acre  with  an 
average  tree  height  of  approximately  three  feet.   Pinyon  densities  were  esti- 
mated at  approximately  29  trees  per  acre  with  an  average  tree  height  of  three 
feet.  Since  Berg  (1966)  had  not  indicated  the  presence  of  pinyon  or  juniper 
within  the  exclosure  area,  it  may  be  assumed  that  this  encroachment  has  taken 
place  since  1964. 

This  encroachment  has  not  had  a  significant  effect  on  the  forage  available  to 
wintering  deer  as  yet,  and  it  will  probably  be  several  years  before  forage 
degradation  due  to  pinyon- juniper  encroachment  becomes  a  problem.   In  fact, 
the  increase  in  cover  may  be  one  reason  for  the  increase  in  deer  use  of  this 
habitat  type. 
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Table  16.  Vegetation  cover  of  the  exclosure 
area  on  the  Fort  Ruby  Study  Area,, 


%  Cover 

Total 

Livestock 

Control 

Species 

Exclosure 

Exclosure 

1   

19692 

1979 

1969 

1979 

1964^ 

1969  I  1979 

Sitanion  hystrix 

.3 

.4 

a 

.6 

Bromus  tectorum 

.1  b3 

.9  a 

a 

1.1  a 

Poa  sandbergii 

.9 

.9 

.5 

.7 

Oryzopsis  hyiaenoides 

tr 

T 

-- 

0 

Agropyron  spicatum 

00 

0 

tr 

0 

Allium  sp. 

tr 

tr 

-- 

tr 

Cruciferae  sp. 

0   b 

tr  a 

— 

tr  a 

Orthocarpus  sp. 

0 

tr 

__ 

tr 

Arabis  sp. 

tr 

tr 

-- 

0 

Phlox  longifolia 

.1  a 

tr  b 

.3 

.1  a 

Collinsia  parviflora 

.2  b 

.4  a 

-- 

.2  b 

Astragalus  sp. 

tr 

tr 

-- 

0 

Phlox  hoodii 

1.0 

1.0 

— 

.6 

Lomatium  sp. 

tr 

tr 

-- 

tr 

Crepis  acuminata 

tr 

tr 

— 

0 

Delphinium  sp. 

tr 

tr 

— 

tr 

Eriogonum  ovalifolium 

.1 

tr 

-- 

0 

Astragalus  purshii 

tr 

0 

-- 

tr 

Cryptantha  flavoculata 

.1 

.1 

— 

tr 

Castilleja  sp. 

tr 

tr 

-- 

0 

Haplopappus  acaulis 

.5 

.5 

a 

Eriogonum  caespitosum 

.4 

0 

tr 

0 

Erigeron  sp. 

tr 

0 

tr 

0 

Grayia  spinosa 

0 

0 

-- 

.9 

Artemisia  nova 

9.4 

11.4 

15.7 

9.6 

Artemisia  tridentata 

0   b 

a  b 

a 

3.7  a 

Purshia  tridentata 

.6 

2.5 

.8 

.7 

P.  tridentata  young 

tr 

0 

— 

0 

P.  tridentata  seedling 

tr 

0 

— 

0 

Juniperus  osteosperma 

1.8 

1.9 

— 

.3 

Pinus  monophylla 

2.1 

0 

-- 

.3 

Chrysothamnus  viscidif lorus 

1.8 

2.3 

1.4 

1.7 

Tetradymia  canescens 

tr  b 

.5  a 

a 

.2  ab 

Amelanchier  alnifolia 

.2 

.2 

a 

tr 

A.  alnifolia  young 

tr 

0 

-- 

0 

Guitierrezia  sarothrae 

—  —, 

.2 

0 

44 


Table  16  Continued 


Total  Grass  Cover 
Total  Forb  Cover 
Total  Shrub  Cover 

>  1.2 

.7 

1.3 

2.6 

16.0 

1.0 
.4 

2.5 

2.3 

18.9 

.7 

.7 

18.4 

1.1 
.04 

2.4 

1.2 

17.4 

1  -  Data  from  Berg  1966. 

2  -  Data  from  Tower  1970. 

3  -  Letters  following  cover  values  indicate  significant  differences  exist  between 

exclosure  phases. 
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Table  17.  Vegetation  frequency  of  occurrence  on  the 

exclosure  site  on  the  Fort  Ruby  Study  Area. 




Total 

Livestock 

Control 

Species 

Exclosure 

Exclosure 

1979" 

1979 

19641 

1979 

Sitanion  hystrix 

43 

26 

12 

30 

Bromus  tectorura 

14  b 

81  a 

51 

83  a 

Poa  sandbergii 

58 

67 

41 

67 

Agropyron  spicatum 

0 

1 

1 

0 

Oryzopsis  hymenoides 

1 

2 

0 

0 

Allium  sp. 

2 

8 

-- 

9 

Agoseris  glauca 

3 

2 

— 

0 

Cruciferae  sp. 

3 

4 

— 

2 

Orthocarpus  sp. 

1  b 

26  a 

-- 

7  b 

Arab is  sp. 

2 

tr 

-- 

0 

Phlox  longifolia 

8  b 

21  b 

23 

53  a 

Galium  sp. 

0 

0 

-- 

2 

Collinsia  parviflora 

75 

82 

-- 

67 

Astragalus  sp. 

2 

1 

__ 

3 

Phlox  hoodii 

43 

64 

-- 

83 

Lomatium  sp. 

8 

3 

-- 

1 

Crepis  acuminata 

1 

0 

-- 

tr 

Delphinium  sp. 

20 

5 

— 

4 

Erigeron  sp. 

7 

5 

1 

0 

Eriogonum  ovalifolium 

1 

0 

1 

0 

Astragalus  purshii 

2 

5 

— 

0 

Cryptantha  flavoculata 

4 

2 

-- 

2 

Castilleja  sp. 

t 
o 

6 

__ 

2 

Zygadena  paniculatus 

0 

tr 

-- 

1 

Haplopappus  acaulis 

25 

13 

7 

4 

Eriogonum  caespitosum 

5 

4 

__ 

0 

Artemisia  nova 

64 

71 

54 

76 

Artemisia  tridentata 

0  b 

0  b 

2 

8  a 

Purshia  tridentata 

5 

5 

4 

3 

P.  tridentata  seedling 

tr 

tr 

— 

0 

Juniperus  osteosperma 

6 

2 

-- 

0 

Pinus  monophylla 

tr 

0 

__ 

tr 

P.  monophylla  seedling 

2 

0 

-- 

0 

Chrysothamnus  viscidiflorus 

17 

18 

13 

21 

Tetradymia  canescens 

0  b 

1  b 

3 

4  a 

Amelanchier  alnifolia 

0 

tr 

1 

2 

A.  alnifolia  young 

0 

0 

-- 

tr 

Guitierrezia  sarothrae 

Q 

0 

4 

0 

1  -  Data  from  Berg  1966,  all  sampling  done  with  30"  frequency  frame. 

2  -  All  sampling  done  with  a  30"  frequency  frame,  except  Collinsia  parviflora, 

Bromus  tectorura,  and  Phlox  hoodii,  which  were  sampled  using  a  15"  frequency 
frame. 
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Cover  quality,  however,  has  not  been  significantly  improved  by  the  small  and 
scattered  trees.  Table  18  presents  cover  indices  as  measured  by  the  density 
board  method.  In  horizontal  level  5  (5  ft.),  the  cover  index  was  only  7.7 
percent.  Average  cover  index  was  found  to  be  only  approximately  22  percent. 
For  winter  range  conditions,  this  probably  indicates  that  insufficient  cover 
is  available  for  deer  on  this  site. 
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Table  18.  Horizontal  cover  characteristics  of  the  exclosure 
area  of  the  Fort  Ruby  Study  Area,  July  1979. 


Horizontal 

%  Cover  at 

Standard 

Level  (ft.) 

30  Yards  Distance 

Error 

5 

7.7 

26.1 

4 

8.5 

24.9 

3 

13.5 

32.7 

2 

22.7 

36.4 

1 

58„1 

29.3 

Average 

i 

22.1 
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Blythe  Springs 

Vegetation  condition  and  trend  for  mule  deer  at  this  site  are  generally  consi- 
dered poor  and  declining,  respectively,  due  to  increases  in  pinyon- juniper  cover 
and  overuse  by  livestock,  deer,  and  black-tailed  jackrabbits.   Deer  use  of  the 
area  has  probably  decreased  in  past  years  due  to  this  habitat  deterioration. 
Deer  use  of  the  exclosure  area  was  estimated  at  28.4  DDA  in  1965  and  had  decreased 
by  46%  in  1973  to  approximately  13.0  DDA.  Deer  use  has  continued  to  decline 
to  approximately  8  DDA  (Fig.  7)  in  1979. 

The  vegetation  analysis  show  few  differences  exist  between  exclosure  phases, 
indicating  that  if  factors  exist  which  alter  the  plant  community,  grazing  by 
deer  and  livestock  in  and  by  themselves  are  not  significant  ones.  As  can  be 
seen  in  Table  19,  only  pinyon  pine  cover  was  significantly  different  between 
phases  with  higher  cover  in  the  control  phase  (5.9%)  than  in  either  the  total 
exclosure  (1.6%)  or  the  livestock  exclosure  (1.5%).   Differences  between  exclo- 
sures  were  more  evident  by  frequency  analysis  (Table  20) ,  but  again,  results 
cannot  be  correlated  to  deer  or  livestock  utilization.   Squirreltail  was  more 
prevalent  in  the  total  exclosure  than  in  either  of  the  other  two  phases,  and 
euphorbia  was  apparently  more  frequent  within  the  total  exclosure  than  in  the 
control  phase.   Other  results  presented  in  Tables  19  and  20  indicate  that  micro- 
habitat  differences  are  the  causal  factor  in  explaining  apparent  differences 
in  vegetation  composition.   Another  fagtor  which  apparently  is  responsible  for 
the  lack  of  successional  changes  between  phases  is  lagomorph  pressure,  perhaps 
in  combination  with  livestock  and  deer  use.   Rabbits,  primarily  the  black-tailed 
jackrabbit,  were  found  in  abundance  in  the  area  and  are  probably  exerting  a 
significant  pressure  on  the  vegetation.  An  indication  of  the  effects  of  rabbits 
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Fig.  7.   Average  deer  use  of  the  exclosure  area  from  1964  to  1979 
on  the  Blythe  Springs  Study  Area. 
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Table  19.  Vegetation  cover  of  the  exclosure  area 
on  the  Blythe  Springs  Study  Area. 


Species 

% 

Cover 

1 

Tot 

al  Excl 

osure 

Livestock  Exclosure 

Control 

19651 

19731 

1979 

1965 

1973 

1979 

1965 

1973 

1979  | 

Sitanion  hystrix 

0 

.1 

tr 

.2 

0 

tr 

.2 

.1 

tr 

Agropyron  crestatum 

1.1 

0 

0 

.1 

0 

0 

tr 

tr 

0 

Lupinus  sp. 



__ 

tr 

__ 

—  — 

0 

•mm, 

—  _ 

tr 

Penstemon  palmeri 

tr 

tr 

.3 

.3 

tr 

.4 

tr 

tr 

.1 

Euphorbia  albomarginata 

1.0 

0 

1.3 

1.7 

0 

1.3 

.3 

0 

.9 

Astragalus  lentiginosus 

tr 

tr 

0 

tr 

tr 

tr 

tr 

tr 

tr 

Artemisia  tridentata 

.6 

3.1 

4.5 

5.0 

1.0 

1.8 

.1 

6.7 

6.3 

A.  tridentata  seedling 

__ 

tr 

— 

__ 

0 

-- 

— 

3.5 

Purshia  tridentata 

2.2 

1.0 

6.1 

2.5 

3.7 

5.1 

.4 

.4 

5.9 

P.  tridentata  seedling 

__ 

-- 

0 

-- 

-- 

tr 

-- 

__ 

tr 

P.  tridentata  young 

-- 

— 

tr 

__ 

— 

0 



__ 

0 

Juniperus  osteosperma 

— 

-- 

18.0 

__ 

__ 

20.7 

-- 

__ 

8.5 

Pinus  monophylla 

__ 

-- 

1.6  a2 

-- 

-- 

1.5  a 

-- 

— 

5.9  b 

Opuntia  sp. 

tr 

0 

tr 

1.0 

0 

.1 

-- 

-- 

tr 

Ephedra  nevadensis 

— 

— 

0 

— 

0 

-- 

-- 

0 

Chrysothamnus  nauseosus 

— 

-- 

0 

-- 

-- 

0 

-- 

-- 

.7 

Chrysothamnus  viscidiflorus 

--■ 

— 

0 

— 

— 

tr 

— 

— 

0 

Total  Grasses 

1.1 

.1 

tr 

.3 

0 

tr 

.2 

.1 

tr 

Total  Forbs 

1.5 

tr 

1.6 

2.0 

tr 

1.8 

.3 

tr 

1.0 

Total  Shrubs 

2.8- 

4.1 

10.8 

8.5 

4.7 

7.0 

.5 

7.1 

16.4 

(No  pinyon-juniper) 

1  -  Data  from  Monroe  1975. 

2  -  Values  with  the  same  letters  indicate  no  significant  difference. 
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Table  20.   Frequency  of  occurrence  of  vegetation  on  the 

exclosure  area  of  the  Blythe  Springs  Study  Area. 


Species 

% 

Cover 

Tot  a 

1  Exclosure 

Livestock  Exclosure 

Control 

1965 

1973 

1979 

1965 

1973 

1979 

1965 

1973 

1979 

Sitanion  hystrix 

m  _ 

2 
12  a 

5.0 

8.0 

0  b 

5.0 

23.0 

0  b 

Stipa  sp. 

-- 

-- 

3 

-- 

-- 

0 

-- 

__ 

0 

Agropyron  cristatum 

.1 

0 

8 

14.0 

0 

0 

-- 

-- 

0 

Gayophytum  ramosissimum 

-- 

-- 

4 

-- 

-- 

0 

__ 

-- 

0 

Penstemon  sp. 

-- 

__ 

6 

-- 

-- 

0 

__ 

-- 

0 

Pensteraon  palmeri 

tr 

tr 

48 

21.0 

1.0 

31 

-- 

-- 

0 

Euphorbia  albomarginata 

1.5 

0 

39  a 

47.0 

0 

13  ab 

0 

15.0 

0  b 

Astragalus  lentiginosus 

tr 

tr 

9  b 

7.0 

6.0 

25  a 

8.0 

10.0 

0  b 

Caryophyllaceae  sp. 

-- 

-- 

0 

-- 

-- 

2 

-- 

-- 

0 

Opuntia  sp. 

-- 

-- 

-- 

1.0 

0 

0 

Artemisia  tridentata 

.4 

1 

5 

5.0 

5.0 

0 

9.0 

12.0 

0 

A.  tridentata  young 

-- 

-- 

0  b 

-- 

— 

18  a 

-- 

-- 

0  b 

Purshia  tridentata 

.4 

3.7 

6  a 

2.5 

5.0 

0  b 

9.0 

9.0 

0  b 

Juniperus  osteosperma 

"" 

3 

0 

3 

1  -  Data  from  Monroe  1975 . 

2  -  Values  with  the  same  letter  following  it  are  not  significantly  different. 
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was  seen  in  the  comparison  of  vegetation  cover  in  the  total  exclosure  and  a 
small  20x20  ft.  rabbit  exclosure  located  within  the  total  exclosure  in  the 
northeast  corner.   Cover  measurements  of  grasses  revealed  that  squirreltail 
comprised  at  least  1.4%  ground  cover,  creasted  wheatgrass  covered  at  least  .2%, 
and  Palmer  pens tenon  was  present  at  1.2%  cover.   In  comparison,  squirreltail 
was  never  found  in  any  exclosure  in  more  than  trace  amounts,  crested  wheatgrass 
is  all  but  extirpated  outside  this  small  exclosure,  and  Palmer  pens tenon  was 
88%  lower  in  average  cover  outside  the  rabbit  exclosure.   In  addition,  several 
other  forbs  were  observed  within  the  rabbit  exclosure  which  were  not  found  else- 
where.  These  included  a  milkweed  (Asclepias  sp.)  and  a  mallow  (Sphaeralcea 
sp.).   It  is  probable  that  the  impact  of  livestock  and  rabbits  combined  have 
caused  the  depletion  of  grasses  and  the  suppression  of  quality  forbs  on  this 
area. 

The  vegetation  trend  on  this  area  can  be  assessed  by  comparing  results  of  studies 
between  1965  and  1979.   Grass  cover  has  steadily  declined  from  1965  to  the  pre- 
sent time,  while  forbs  have  remained  approximately  constant.   These  forbs,  how- 
ever, provide  little  forage  (euphorbia)  or  are  unpalatable  to  most  grazing  animals, 
Shrub  cover  evidently  has  increased  slightly  since  1965;  however,  statistical 
tests  were  not  available  to  assess  the  significance  of  these  differences  (Table 
19). 

Pinyon- juniper  invasion  has  continued  since  1965  as  can  be  seen  in  Table  21. 
The  density  of  pinyon  has  increased  from  a  total  of  96  trees  per  acre  in  1965 
to  145  trees  per  acre  in  1979.  Juniper  density  has  increased  over  the  sane 
period,  fron  83  trees  per  acre  to  192  trees  per  acre.   This  density  has  now 
begun  to  limit  understory  growth  of  forbs  and  shrubs  significantly,  and  many 
bitterbrush  plants  were  observed  to  be  decadent  and  dying  due  to  this  invasion. 
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Table  21.   Pinyon  and  juniper  stand  characteristics  at  the 
exclosure  area  of  the  Blythe  Springs  Study  Area. 


Exclosure/Year 

Pinyon 
(trees 

Density 
/acre) 

Ave.  Height 
(ft.) 

Juniper  Density 
(trees/acre) 

Ave.  Height 
(ft.) 

Young 

Mature 

Young 

Mature 

Total  Exclosure 
1965 
1973 
1979 

69.7 
121.9 
44 

0 
26.4 
174 

4.2 

52.3 
69.7 
0 

0 
87.1 
174 

11.1 

Livestock  Exclosure 
1965 
1973 
1979 

130.7 

174.2 

0 

0 
21.8 

44 

3.0 

87.1 
130.7 

44 

0 
130.7 
174 

11.3 

Control 
1965 

1973 
1979 

87.1 
108.9 
0 

0 
21.8 
174 

5.6 

108.9 

21.8 
0 

0 
108.9 
185 

7.8 
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Bitterbrush  population  characteristics  are  presented  in  Table  22.  Mature  plant 
densities  may  have  declined  in  recent  years  on  this  area,  possibly  due  to  pinyon- 
juniper  invasions,  and  the  densities  of  young  plants  and  seedlings  were  gener- 
ally lower  presently  than  those  observed  in  past  studies,  except  for  seedlings 
within  the  total  exclosure  which  were  found  in  higher  densities  in  1979  than 
in  previous  years  or  other  exclosures.   This  may  be  due  to  the  general  unpal- 
atability  of  this  species  to  rabbits ,  The  percentage  of  decadent  plants  has 
increased  since  1965  but  is  approximately  at  the  same  level  as  in  1973.   A 
decrease  in  deer  use  since  1965  corresponds  to  a  similar  decrease  in  severely 
hedged  plants  with  approximately  12%  observed  in  this  utilization  class  in  the 
control  phase  in  1979  as  compared  to  100%  severely  hedged  in  the  same  phase 
in  1965  and  36%  in  1973.   Similarly,  severety  of  hedging  has  decreased  within 
the  livestock  exclosure  from  100%  in  1965  to  2%  in  1979.   Since  there  was  no 
significant  difference  in  deer  use  between  these  two  phases  as  measured  by 
pellet  group  counts,  it  can  be  postulated  that  the  difference  in  hedging  is 
due  to  livestock  utilization. 

Due  to  the  increasing  density  of  pinyon  and  juniper  and  their  associated  alle- 
lopathic  effects  upon  valuable  forage  species,  and  in  combination  with  the  high 
grazing  pressure  induced  by  a  combination  of  rabbits,  livestock,  and  deer,  this 
important  deer  winter  range  continues  to  deteriorate  to  the  point  of  being  un- 
useable  by  deer. 
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Table  22.   Bitterbrush  population  characteristics  between 
the  exclosures  on  the  Blythe  Springs  Study  Area. 


Exclosure/Year 

Density  (Plants/Acre) 

%  Decadent 

%  Severely 
Hedged 

Mature 

Young 

Seedling 

Total  Exclosure 

1965 

191.7 

0 

8.8 

0 

0 

1973 

130.7 

69.7 

26.1 

12.3 

0 

1979 

174 

0 

44 

7 

0 

Livestock  Exclosure 

1965 

304.9 

0 

0 

0 

100 

1973 

283.1 

43.6 

43.6 

0 

35.3 

1979 

174 

44 

0 

7 

2 

Control 

1965 

413.8 

0 

0 

0 

100 

1973 

283.1 

65.6 

21.8 

22.7 

36.4 

1979 

174 

44 

0 

2 

12 
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White  Rock 

Earlier  studies  on  this  deer  winter  range  concluded  that  conditions  were  less 
than  optimum  due  to  excessive  forage  utilization  by  livestock  and  deer,  and  to 
increasing  pinyon- juniper  overstory  (Berg  1966,  Monroe  1975).   Since  the  1960's, 
livestock  grazing  was  reduced  on  this  area  by  fence  construction,  and  consequently, 
range  conditions  have  improved  even  though  deer  use  estimated  by  pellet  group 
counts  has  increased  slightly  (Fig„  8) . 

On  the  exclosure  site,  measurements  of  vegetation  cover  and  frequency  indicate 
that  the  present  conditions  for  deer  are  good  and  trend  is  probably  upward.  As 
can  be  seen  in  Table  23,  vegetation  cover  within  the  three  exclosure  phases  is 
very  similar  with  only  few  significant  differences  between  individual  species 
showing  up.  These  differences,  in  most  cases,  cannot  be  positively  related  to 
grazing  activities  except  possibly  Sandberg's  bluegrass  and  longleaf  phlox.  These 
species  were  higher  in  percent  cover  in  the  other  two  phases,  suggesting  that 
increased  soil  disturbance  by  large  grazing  herbivores  has  allowed  them  to  in- 
crease. Frequency  analysis  (Table  24)  also  supports  these  conclusions. 

Although  statistical  tests  were  not  possible,  a  comparison  can  be  made  on  data 
collected  in  1965  and  1979.  Total  grass  cover  on  the  control  area  was  found  by 
Berg  (1966)  to  be  approximately  105  percent  while  results  of  the  1979  study  showed 
6.0  percent  grass  cover,  or  a  possible  increase  of  4.5  percent.  Forb  cover  was 
found  to  be  .3%  and  1.2%  between  1965  and  1979,  respectively,  which  represents 
an  increase  of  approximately  1%. 

Total  shrub  cover  has  increased  from  18=7%  in  1965  to  21.1%  in  1979,  and  bitter- 
brush  cover  was  estimated  to  have  increased  approximately  7%  during  the  same  in- 
terval. 


57 


100. 


95. 


.-.     90- 
< 
Q 
Q 


tl! 

o 

< 

111 

GL 

LU 

05 

a 

DC 
LU 
LU 
Q 


85  - 


80_ 


75- 


70. 


65_ 


60„ 


1965 


1973 


1979 


YEAR 


Fig.  8.   Average  deer  use  of  the  exclosure  area  from  1965  to  1979 
on  the  White  Rock  Study  Area. 
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Table  23.   Vegetation  cover  of  the  exclosure  area 
on  the  White  Rock  Study  Area. 


Species 

%  Cover 

Total 

Livestock 

Control 

Exclosure 

Exclosure 

i 

1979 

1979 

1965 

1979 

Sitanion  hystrix 

4.1 
.1  b 

3.4 

.7 

3.3 

Bromus  tectorum 

.3  a 

.3 

.1  b 

Poa  sandbergii 

.4  b 

.3  b 

.3 

1.6  a 

Agropyron  smithii 

.4 

.2 

tr 

.2 

Poa  fendleriana 

.4 

.3 

tr 

.3 

Agropyron  spicatum 

1.4 

.1 

.2 

.5 

Stipa  thurberiana 

0 

0 

— 

tr 

Polygonum  sp. 

tr 

tr 

-- 

tr 

Phlox  longifolia 

tr  b 

tr  b 

.1 

.1  a 

Collinsia  parviflora 

tr 

tr 

-- 

tr 

Astragalus  sp. 

tr 

tr 

tr 

0 

Phlox  hoodii 

1.0  b 

2.4  a 

— 

1.0  b 

Lomatium  sp. 

tr 

tr 

tr 

tr 

Penstemon  palmeri 

tr 

tr 

tr 

tr 

Crepis  acuminata 

tr 

tr 

— 

0 

Calochortus  sp. 

0 

tr 

-- 

tr 

Chenactis  sp. 

0 

tr 

.1 

0 

Lygodesmia  spinosa 

.1 

0 

tr 

0 

Artemisia  tridentata 

12.5 

12.9 

15.9 

10.1 

Purshia  tridentata 

8.8 

8.7 

2.7 

9.9 

P.  tridentata  young 

tr 

tr 

-- 

.1 

P.  tridentata  seedling 

tr 

tr 

-- 

tr 

Juniperus  osteosperma 

tr 

.2 

-- 

tr 

Pinus  monophylla 

4.5 

.7 

-- 

.8 

Opuntia  sp. 

.1 

0 

-- 

.1 

Chrysothamnus  nauseosus 

0 

tr 

-- 

0 

Chrysothamnus  viscidiflorus 

.1 

.1 

-- 

0 

Tetradymia  canescens 

.1 

.1 

-- 

0 

Amelanchier  alnifolia 

1.2 

tr 

tr 

tr 

A.  alnifolia  seedling 

tr 

0 

_  _ 

0 

Total  Grass  Cover 

6.8 

4.6 

1.5 

6.0 

Total  Forb  Cover 

1.2 

2.6 

.3 

1.2 

Total  Shrub  Cover 

27.5 

22.8 

18.7 

21.1 

1  -  Data  from  Berg  1966. 

2  -  Different  letters  indicate  significant  differences  between  phases. 
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Table  24.   Vegetation  frequency  of  occurrence  on  the 

exclosure  site  on  the  White  Rock  Study  Area. 


Total 

Livestock 

Control 

Species 

Exclosure 

Exclosure 

7 

1979^ 

1979 

1965 

1979 

Sitanion  hystrix 

70 

79 

46 

79 

Bromus  tectorum 

51 

91 

92 

49 

Poa  sandbergii 

30  ab 

10  b 

22 

50  a 

Agropyron  smithii 

4 

8 

8 

11 

Poa  fendleriana 

40 

21 

2 

9 

Agropyron  spicatum 

13 

13 

8 

10 

Stipa  thurberiana 

0 

0 

-- 

tr 

Gayophytum  ramosissimum 

3 

2 

__ 

2 

Arab is  sp. 

1 

0 

-- 

0 

Polygonum  sp. 

1 

1 

— 

0 

Phlox  longifolia 

0  c 

14  b 

18 

36  a 

Collinsia  parviflora 

5 

12 

-- 

6 

Astragalus  sp. 

3 

4 

5 

2 

Phlox  hoodii 

31  ab 

53  a 

-- 

11  b 

Lomatium  sp. 

17 

22 

8 

18 

Penstemon  palmeri 

2 

2 

2 

4 

Crepis  acuminata 

tr 

2 

-- 

1 

Chenactis  sp. 

0 

4 

12 

0 

Delphinium  sp. 

0 

1 

— 

0 

Calochortus  sp. 

0 

1 

-- 

0 

Phacelia  sp. 

0 

2 

__ 

0 

Eriogonum  ovalifolium 

0 

0 

-- 

1 

Astragalus  purshii 

0 

0 

-- 

1 

Lygodesmia  spinosa 

17 

3 

4 

3 

Artemisia  trident at a 

64 

49 

62 

51 

A.  tridentata  young 

0 

0 

__ 

tr 

A.  tridentata  seedling 

3 

2 

-- 

3 

Purshia  tridentata 

28 

30 

26 

37 

P.  tridentata  young 

1 

5 

-- 

2 

P.  tridentata  seedling 

2 

2 

-- 

5 

Juniperus  osteosperma 

0 

tr 

__ 

tr 

Pinus  monophylla 

1 

tr 

-- 

2 

P.  monophylla  young 

1 

0 

-- 

3 

P.  monophylla  seedling 

0 

0 

-- 

tr 

Opuntia  sp. 

tr 

tr 

__ 

2 

Chrysothamnus  nauseosus 

0 

tr 

■-■- 

0 

Chrysothamnus  viscidiflorus 

2 

2 

__ 

2 

Tetradymia  canes cens 

0 

1  . 

-- 

tr 

Amelanchier  alnifolia 

0 

tr 

1 

tr 

1  -  Data  from  Berg  1966,  30"  frequency  frame. 

2  -  All  species  measured  with  30"  frequency  frame,  except  Sitanion  hystrix,  which 

was  measured  using  15"  frequency  frame. 
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Another  indication  of  improved  range  conditions  at  this  site  was  found  in  the 
results  of  bitterbrush  vigor  and  utilization  estimates  (Table  25) .  As  can  be 
seen,  bitterbrush  decadence  has  dropped  from  approximately  one- third  of  all  plants 
in  1965  to  nearly  zero  in  1979.   In  1965,  all  bitterbrush  plants  observed  were 
found  to  be  severely  hedged  in  the  control  phase,  while  in  1979,  none  observed 
were  severely  hedged,,  Seedling  densities  were  also  found  to  be  much  higher  in 
1979  than  in  previous  years  (Table  25) .   Serviceberry,  however,  which  is  in  limited 
supply  (tr  %  cover)  but  is  an  especially  sought  after  species  by  deer  in  the 
summer  and  fall  (Deibert  1968),  was  found  to  be  100%  severely  hedged  in  the  con- 
trol and  livestock  exclosure  phases , 

Pinyon  and  juniper  invasion  continues  on  this  sitec  Pinyon  tree  density  was 
found  to  be  similar  between  phases  and  averaged  approximately  130  trees  per  acre 
and  approximately  three  feet  in  height,,  Juniper  density  was  estimated  at  87 
trees  per  acre,  and  these  trees  averaged  approximately  1.5  ft.  in  height.  By 
comparison  of  cover  data  of  other  forage  on  this  site  between  1965  and  1979 
(Table  23),  it  is  apparent  that  no  measurable  decline  in  forage  value  has  yet 
occurred  due  to  this  amount  of  pinyon- juniper  invasion.   In  fact,  the  increase 
may  have  improved  overall  habitat  value  by  improving  relative  cover  quality. 
Table  26  presents  horizontal  cover  evaluation  of  the  exclosure  area  using  the 
density  board  technique.  Average  cover  index  was  found  to  be  approximately  33% 
with  cover  indices  ranging  from  12  to  18  percent  in  the  upper  three  levels. 
These  results  indicate  that  cover  quality  has  probably  improved  due  to  increases 
in  pinyon- juniper  cover.   It  must  be  remembered,  however,  that  although  pinyon- 
juniper  invasion  of  this  small  community  has  probably  not  yet  affected  forage 
production,  other  vegetation  communities  within  this  study  area  are  completely 
"closed"  by  trees,  and  forage  production  has  decreased  considerably.   These 
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Table  25.   Bitterbrush  vigor,  utilization,  and  density  of 
the  exclosure  area,  White  Rock  Study  Area. 


Mature  Plants 

Young 

Seedling 

Exclosure/Year 

%  Severely 

Density 

Density 

Density 

%  Decadent 

Hedged 

Plants/Acre 

Plants/Acre 

Plants/Acre 

Total  Exclosure 

1965 

33 

__ 

980.3 

— 

__ 

1973 

5 

-- 

1090.4 

654.2 

54.5 

1979 

0 

0 

2091 

65 

261 

Livestock  Exclosure 

1965 

41 

-- 

871.4 

-- 

-- 

1973 

25 

-- 

507.3 

630.0 

27.2 

1979 

0 

0 

1917 

65 

261 

Control 

1965 

31.8   • 

100 

953.1 

— 

-- 

1973 

24 

-- 

823.8 

363.5 

27.2 

1979 

0 

0 

2614 

261 

523 
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Table  26.   Horizontal  cover  characteristics  of  the  exclosure 
area  of  the  White  Rock  Study  Area,  August  1979. 


Horizontal 

%  Cover 

Standard 

Level  (ft.) 

30  Yards  Distance 

Error 

5 

14.3 

29.1 

4 

11.7 

30.8 

3 

18.2 

33.5 

2 

42.5 

36.0 

1 

76.2 

28.4 

Average 

32.6 
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communities  should  be  selectively  thinned  by  some  means  to  increase  the  forage 
resource  for  both  livestock  and  deer„  Future  increases  in  pinyon- juniper  on  the 
exclosure  area  may  result  in  habitat  deterioration„ 
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Pequop  Mountains 

The  Pequop  Mountains  study  area  was  previously  evaluated  in  1965  (Berg  1966)  and 
in  1972  (Monroe  1975) .   In  June  1979,  the  exclosure  area  was  reevaluated  to  deter- 
mine vegetation  changes  which  have  occurred  since  the  previous  studies. 

Results  indicate  that  animal  grazing  activities  in  the  area  of  the  exclosure  are 
not  sufficient  to  cause  detrimental  effects  on  the  vegetation.   Cattle  were 
removed  from  the  area  prior  to  1972  but  have  recently  been  returned  to  the  allot- 
ment due  to  a  change  in  ranch  ownership „  Although  the  allotment  in  which  the 
study  area  is  located  contains  approximately  9,000  AUMs  active  use  per  year,  due 
to  a  lack  of  water,  the  exclosure  area  is  not  heavily  utilized.,   Based  upon  fecal 
counts  in  the  control  area  of  the  exclosure,  this  use  amounts  to  approximately 
six  animal  days  per  acre.  According  to  pellet  group  counts,  deer  use  has  been 
steadily  increasing  on  the  exclosure  area  since  1965.  Berg  (1966)  found  average 
deer  days  use  per  acre  (DDA)  on  the  exclosure  area  to  be  approximately  31  DDA, 
Monroe  (1975)  observed  an  increase  to  approximately  48  DDA0  Data  for  1979  indi- 
cate an  average  use  of  64  DDA  (Fig.  9)  which  corresponds  to  an  increase  of  approx- 
imately 25%  since  the  last  survey  was  taken. 

The  present  herbivore  use  is  primarily  concentrated  in  the  winter  (dormant)  per- 
iod, and  because  the  vegetation  resource  does  not  show  adverse  impacts  of  grazing, 
it  can  be  assumed  that  stocking  rates  are  not  exceeding  the  range  (forage)  carrying 
capacity  at  this  time.  Table  27  presents  the  results  of  vegetation  analysis  on 
the  exclosure  area  in  1979  and  also  presents  for  comparison  purposes,  previous 
study  results.  By  comparing  several  species  cover  percentages  between  exclosure 
phases,  theoretically,  the  long-term  effect  of  grazing  herbivores  on  the  vegeta- 
tion composition  can  be  assessed.   Several  species  of  vegetation  were  found  to 
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Fig.  9.   Projection  of  the  average  deer  use  on  the  exclosure  area 
of  the  Pequop  Mtn.  Study  Area  from  1964  to  1979. 
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Table  27.   Ground  cover  of  vegetation  at  the  exclosure 
area  of  the  Pequop  Mountain  Study  Area. 


Total 

Livestock 

Contro. 

L 

Exclosure 

Exc! 

.osure 

19721 

1979 

1972 

1979 

19642 

1972 

1979 

Sitanion  hystrix 

__ 

0 

_  _ 

.1 

0 



0 

Elyraus  cinereus 

__ 

0 

4 

-- 

.3 

-- 

-- 

.1 

Bromus  tectorum 

-- 

tr 

b4 

-- 

.6  a 

.5 

-- 

tr  b 

Poa  sandbergii 

1.4 

1.6 

1.5 

1.2 

1.7 

1.1 

1.7 

Agropyron  smithii 

.4 

0 

b 

1.2 

1.3  a 

.1 

.6 

1.0  a 

Agropyron  spicatum 

.6 

1.6 

b 

.1 

.8  b 

.5 

1.1 

3.3  a 

Orysopsis  hymenoides 

— 

.2 

__ 

.5 

0 

— 

.1 

Lupinus  sp. 

__ 

.2 

-- 

.1 

.1 

-- 

.3 

Allium  sp. 

-- 

0 

-- 

tr 

0 

-- 

0 

Orthocarpus  sp. 

— 

0 

-- 

tr 

-- 

-- 

0 

Arab is  sp. 

-- 

tr 

-- 

tr 

-- 

-- 

.1 

Phlox  longifolia 

tr 

.2 

b 

tr 

.2  b 

0 

tr 

.5  a 

Collinsia  parviflora 

-- 

.5 

a 

« 

.6  a 

-- 

— 

.1  b 

Astragalus  sp. 

.2 

tr 

0 

tr 

.1 

.5 

.1 

Penstemon  sp. 

tr 

tr 

tr 

.1 

-- 

tr 

tr 

Antennaria  rosea 

-- 

tr 

-- 

tr 

— 

-- 

0 

Phlox  hoodii 

-- 

tr 

-- 

tr 

-- 

-- 

0 

Penstemon  palmeri 

-- 

0 

-- 

0 

0 

-- 

0 

Crepis  acuminata 

.1 

.1 

.9 

.1 

0 

0 

.3 

Calochortus  sp. 

-- 

0 

b 

-- 

0   b 

— 

-- 

tr  a 

Astragalus  purshii 

__ 

tr 

-- 

0 

-- 

-- 

tr 

Cryptantha  flavoculata 

-- 

.4 

-- 

.3 

-- 

-- 

.4 

Balsamorhiza  sagittata 

.3 

tr 

0 

.2 

-- 

-- 

.1 

Castilleja  sp. 

-- 

.1 

-- 

tr 

-- 

-- 

.1 

Eriogonum  umbel latum 

.3 

tr 

.1 

.1 

tr 

0 

tr 

Myosotis  sp. 

-- 

tr 

a 

-- 

.2  a 

-- 

-_ 

0   b 

Comandra  pallida 

__ 

tr 

-- 

.2 

-- 

-- 

.1 

Crepis  modocensis 

-- 

.1 

-- 

tr 

-- 

-- 

tr 

Lithospermum  ruderale 

-- 

.1 

-- 

.1 

-- 

-- 

.2 

Linum  lewisii 

-- 

0 

b 

-- 

tr  b 

-- 

-- 

.2  a 

Erigeron  sp. 

-- 

.1 

-- 

0 

tr 

— 

tr 

Cercocarpus  ledifolius 

— 

tr 

-- 

1.1 

-- 

-- 

0 

C.  ledifolius  young 

__ 

0 

b 

-- 

.  1  a 

-- 

-- 

tr  b 

Eriogonum  microthecum 

-- 

.1 

-- 

tr 

-- 

-- 

.1 

Artemisia  tridentata 

4.8 

2.9 

5.1 

3.8 

5.1 

8.1 

3.1 

Leptodactylon  pungens 

-- 

.1 

-- 

0 

-- 

-- 

0 

Purshia  tridentata 

2.2 

2.3 

2.1 

3.7 

3.4 

4.3 

3.6 

j  P.  tridentata  young 

-- 

tr 

-- 

tr 

-- 

-- 

tr 
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Table  27  Continued 


Juniperus  osteosperma 

— 

16.4  a 

— 

7.8  ab 

— 

„_ 

3.9  b 

J.  osteosperma  young 

-- 

.3 

— 

0 

__ 

-- 

tr 

Pinus  monophylla 

__ 

3.4 

-- 

5.6 

-- 

-- 

.5 

P.  monophylla  young 

-- 

.1 

-- 

0 

-- 

-■- 

0 

Chrysothamnus  viscidiflorus 

1.9 

1.3  c 

2.2 

2.6  b 

1.2 

3.1 

6.5  a 

Symphoricarpos  longiflorus 

3.1 

5.9  ab 

5.6 

9.2  a 

1.6 

.6 

1.9  b 

Tetradymia  canescens 

.7 

.9  b 

.7 

.2  c 

.7 

.6 

1.5  a 

Amelanchier  alnifolia 

5.5 

2.1 

2.2 

1.0 

2.6 

1.6 

1.8 

A.  alnifolia  young 

-- 

0   b 

-- 

tr  b 

-- 

-- 

.1  a 

Total  Grass  Cover 

2.4 

3.7 

2.8 

4.8 

2.8 

2.8 

6.3 

Total  Forb  Cover 

1.1 

2.8 

1.2 

3.1 

.4 

.7 

3.1 

Total  Shrub  Cover 

18.2 

36.0 
(15.8) 

17.9 

35.4 

14.6 

18.3 

23.2 

, 

(22.0) 

■ 

(18.7) 

1  -  Data  from  Monroe  1975. 

2  -  Data  from  Berg  1964. 

3  -  Shrub  cover  minus  juniper  and  pinyon  cover  for  comparison  to  earlier  data. 

4  -  Figures  followed  by  the  same  letters  are  not  significantly  different  (P  > 


0 

I 


.5) 
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differ  significantly  between  exclosure  phases „  The  ecological  interpretation 
of  these  differences,  however,  are  confounded,,  For  instance,  juniper  (Juniperus 
osteosperma),  normally  considered  an  increaser  on  disturbed  ranges,  had  a  signi- 
ficantly higher  amount  of  cover  in  the  total  exclosure  than  in  the  control  area. 
Conversely,  rabbitbrush  (Chrysothamnus  viscidiflorus) ,  also  an  increaser,  was 
shown  to  decrease  significantly  from  the  total  to  the  control  exclosure  while 
western  wheatgrass  and  bluebunch  wheatgrass,  both  decreasers,  increased  signifi- 
cantly from  the  total  to  the  control.  Other  differences  between  exclosures  can 
be  found  in  Table  27,  and  the  results  of  this  analysis  indicate  that  microhabitat 
conditions  resulting  in  vegetative  heterogeniety  outweigh  the  effects  of  herbivore 
utilization  on  the  exclosure  area,  and  herbivore  effects  can,  therefore,  be  assumed 
to  be  minimal  at  this  time.  The  results  of  frequency  analysis  (Table  28),  density 
measurements  on  shrubs  and  shrub  seedlings  (Table  29),  and  major  browse  condition 
and  utilization  surveys  (Table  30)  support  the  above  observations.   In  general, 
the  vegetative  trend  on  the  exclosure  area  can  be  considered  stable  or  slightly 
increasing » 

Comparison  of  data  collected  between  1964  and  1979  also  support  the  conclusion 
that  this  range  is  improving.  In  Table  27,  total  cover  values  were  computed 
for  the  three  exclosure  phases  for  grasses,  forbs,  and  shrubs.   In  all  exclosures, 
grass  cover  was  greater  in  1979  than  in  either  1972  or  1964.   Similar  results 
were  found  for  forbs0  For  shrubs,  not  including  juniper  and  pinyon  cover,  the 
results  are  inconclusive.  Possibly  a  slight  drop  in  cover  was  observed  from  1972 
to  1979  in  the  total  exclosure,  but  higher  cover  values  were  noted  for  1979  mea- 
surements in  the  livestock  and  control  phases.  These  measurements  could  not  be 
tested  statistically,  however,  and  the  observed  differences  may  be  due  entirely 
to  random  error  and  insufficient  sampling. 
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Table  28.   Plant  frequency  of  occurrence  on  the 
exclosure  site  on  Pequop  Mountains  . 


Total 

Livestock 

Control 

Species 

Exclosure 

Excl 

osure 

19722 

1979 

1972 

1979 

19643 

1972 

1979 

Sitanion  hystrix 

_  w 

0 

_  — 

5 

0 

, 

0 

Elymus  cinereus 

-- 

2  4 

__ 

8 

-- 

-- 

6 

Bromus  tectorum 

-- 

6  b4 

-- 

34  a 

72 

_„ 

1  b 

Poa  sandbergii 

78 

54 

67 

53 

71 

56 

68 

Agropyron  smithii 

43 

0  b 

46 

34  a 

20 

39 

50  a 

Agropyron  spicatum 

39 

59 

27 

46 

35 

49 

61 

Orzyopsis  hymenoides 

-- 

15 

-- 

2 

0 

-- 

11 

Poa  nevadensis 

-- 

2 

-- 

0 

-- 

— 

0 

Lupinus  sp. 



24 



29 

15 

__ 

16 

Allium  sp. 

-- 

0  b 

— 

6  a 

0 

-- 

0  b 

Orthocarpos  sp. 

-- 

0  b 

-- 

25  a 

— 

-- 

0  b 

Arabis  sp. 

-- 

12 

-- 

6 

-- 

-- 

21 

Phlox  longifolia 

tr 

26  b 

tr 

41  b 

0 

13 

70  a 

Collinsia  parviflora 

__ 

66 

__ 

73 

-- 

— 

43 

Astragalus  sp. 

-- 

25 

-- 

19 

20 

3 

12 

Penstemon  sp. 

-- 

10  ab 

-- 

2  b 

-- 

2 

19  a 

Antennaria  rosea 

-- 

0 

-- 

8 

-- 

-- 

2 

Phlox  hoodii 

-- 

0  b 

-- 

0  b 

— 

-- 

3  a 

Penstemon  palmeri 

-- 

7 

-- 

0 

0 

-- 

0 

Crepis  lacuminata 

3 

24 

11 

40 

0 

12 

49 

Calochortus  sp. 

-- 

0 

-- 

2 

-- 

-- 

1 

Astragalus  purshii 

-- 

1 

-- 

tr 

-- 

-- 

4 

Cryptantha  flavoculata 

-- 

26  ab 

-- 

8  b 

-- 

-- 

41  a 

Balsamorhiza  sagittata 

— 

5 

-- 

6 

-- 

-- 

5 

Castilleja  sp. 

— 

10  ab 

-- 

tr  b 

-- 

-- 

19  a 

Eriogonum  umbel latum 

-- 

0  b 

-- 

2  b 

1 

-- 

8  a 

Myosotis  sp. 

__ 

6 

-- 

4 

-- 

-- 

0 

Comandra  pallida 

-- 

13 

-- 

33 

-- 

-- 

16 

Crepis  modocensis 

-- 

20 

-- 

8 

-- 

-- 

7 

Lithospermum  ruderale 

__ 

4  b 

-- 

6  b 

-- 

-- 

19  a 

Linum  lewis ii 

-- 

0  c 

-- 

14  b 

— 

— 

28  a 

Cercocarpos  ledifolius  young 

— 

tr 

-- 

tr 

— 

-- 

0 

C.  ledifolius  seedling 

-- 

0 

-- 

tr 

-- 

-- 

0 

Eriogonum  microthecum 

— 

0  b 

-- 

1  b 

-- 

-- 

8  a 

Artemisia  tridentata 

32 

34 

34 

28 

34 

28 

34 

Purshia  tridentata 

6 

17 

1 

5 

7 

17 

22 

P.  tridentata  seedling 

10 

-- 

11 

-- 

-- 

12 

P.  tridentata  young 

tr 

-- 

0 

"- 

-- 

.     2 

70 


I 
I 

D 
I 
I 
D 
I 
I 
I 
0 
I 
I 
D 
I 
I 
I 
I 
I 
I 


Table  28  Continued 


Juniperus  osteosperma 

— 

6 

— 

2 

-- 

-- 

3 

J.  osteosperma  seedling 

-- 

2 

-- 

1 

-- 

-- 

1 

Pinus  monophylla 

-- 

tr 

-- 

tr 

-- 

-- 

2 

P.  monophylla  seedling 

-- 

9 

-- 

4 

-- 

-- 

4 

Chrysothamnus  viscidiflorus 

29 

28  b 

12 

.  27  b 

26 

43 

75  a 

Symphoricarpos  longiflorus 

5 

32 

0 

47 

15 

1 

11 

S.  longiflorus  seedling 

-- 

2 

-- 

1 

-- 

-- 

0 

Tetradymia  canescens 

1 

23  b 

7 

1  c 

10 

7 

43  a 

Amelanchier  alnifolia 

1 

4 

4 

3 

5 

1 

4 

A.  alnifolia  young 

-- 

2 

-- 

3 

-._ 

-- 

1 

A.  alnifolia  seedling 

-- 

14 

-- 

0 

__ 

— 

8 

1  -  All  species  measured  using  30"  frame,  except  Collinsia  parviflora  and  Poa 

sandbergii,  which  were  measured  utilizing  a  15"  frame. 

2  -  Frame  size  unknown. 

3  -  20"  frequency  frame  used. 

4  -  Values  for  a  species  followed  by  a  letter  indicate  significant  differences 

were  found  between  exclosure  phases  (a  »  .05).   Frequency  values  with  the 
same  letters  indicate  no  difference  was  found. 
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Table  29.   Browse  density  and  age  classes  at  the  exclosure  area  of 
the  Pequop  Mountains  Study  Area  for  1964,  1972,  and  1979, 


Year 

Bitterbrush 

Serviceberry 

Seedlings 

Young 

Mature 

Seedlings 

Young 

Mature 

Total  Exclosure 
1964;J 

1972 

432. 03 

3 
27.2 

3 
135.7 

__ 

__ 

405.0 

408.9 

190.6 

27.2 

229.6 

1979 

261 

66 

523 

261 

65 

523 

Livestock  Exclosure 

1964 

-- 

-- 

__ 

-- 

-- 

-- 

1972 

-- 

-- 

270.0 

~_ 

__ 

270.0 

1979 

261 

66 

348 

65 

65 

348 

Control  Exclosure 

1964 

-- 

-- 

-- 

__ 

__ 

-- 

1972 

108.9 

81.0 

318.6 

27.2 

40.7 

135.8 

1979 

261 

66 

871 

523 

261 

523 

1  -  Data  from  Berg  1966. 

2  -  Data  from  Monroe  1975. 

3  -  Plants/acre. 
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Table  30.   The  vigor  and  utilization  of  the  major 

browse  species  occurring  on  the  exclosure 
area  of  the  Pequop  Mountains  Study  Area. 


Year 

Decadent  (%) 

Severely  Hedged  (%) 

Bitterbrush 

Serviceberry 

Bitterbrush 

Serviceberry 

Total  Exclosure 
1964;; 
1972 
1979 

Livestock  Exclosure 
1964 
1972 
1979 

Control  Exclosure 
1964 

1972 
1979 

29.2 
4.4 
3.0 

37.5 

23.9 

5.0 

25.0 
0.0 
0.0 

8.3 
0.0 
0.0 

20.0 
20.9 
10.0 

0.0 

7.7 

11.0 

94.2 
0.0 
0.0 

94.2 
0.0 
0.0 

94.2 

19.6 

0.0 

50.0 
3.8 
0.0 

0.0 

0.0 
0.0 
8.0 

1  -  Data  from  Berg  1966. 

2  -  Data  from  Monroe  1975, 
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Other  shrub  measurements  taken,  however,  indicate  that  browse  condition  is  at 
present  stable  or  slightly  increasing.  Frequency  measurements  (Table  28),  browse 
age  class  distribution  and  density  measurements  (Table  29),  and  browse  utilization 
and  vigor  measurements  (Table  30)  also  support  this  observation,,   In  general, 
higher  densities  of  bitterbrush  and  serviceberry  seedlings,  young,  and  mature 
plants,  were  noted  in  1979  than  in  previous  years  (with  the  exception  of  bitter- 
brush  young  which  were  observed  at  lower  densities  in  1979),  and  lower  percentages 
of  plants  were  observed  to  be  decadent  or  severely  hedged. 

Frequency  measurements  also  help  confirm  the  fact  that  other  vegetation  components 
are  apparently  increasing  on  the  area  and  are  improving  deer  range  conditions. 
Frequency  transects  revealed  several  species  of  forbs  with  relatively  high  fre- 
quency values  which  were  not  reported  in  earlier  studies.  Although  several  of 
these  species  were  annuals  and  may  have  occurred  due  to  favorable  seasonal  con- 
ditions, the  presence  of  increasing  amounts  of  forbs  (and  also  grasses  such  as 
Oryropsis  hymenoides)  on  early  spring  deer  ranges  such  as  this  one  indicates  that 
mule  deer  habitat  conditions  are  probably  improving . 

One  factor  which  may  eventually  cause  habitat  conditions  to  decline  in  the  study 
area  is  the  invasion  of  pinyon  and  juniper.  As  can  be  seen  in  Table  31,  signifi- 
cant increases  in  pinyon  and  juniper  trees  have  been  noted.   It  is  difficult, 
however,  to  determine  the  actual  ecological  impact  of  this  invasion  on  mule  deer 
at  this  time.   It  can  be  assumed  that  because  horizontal  cover  has  increased  due 
to  pinyon- juniper  invasion  (Table  32)  then  mule  deer  cover  quality  (both  thermal 
and  escape)  has  improved,,   In  addition,  since  other  vegetation  parameters  show 
no  indication  of  decline  due  to  this  invasion,  then  the  increase  in  pinyon- juniper 
has  not  been  detrimental,  and  indeed,  has  probably  been  beneficial  to  mule  deer 
wintering  in  this  area,, 
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Table  31.   Pinyon- juniper  characteristics  on  the 
exclosure  area  of  the  Pequop  Mountains 
Study  Area  (trees/acre) . 


c 

Seedlings 

Young 

Mature 

1964 

1972 

1979 

1964 

1972 

1979 

1964 

1972 

1979 

Pinyon 

-- 

-- 

196 

22 

44 

58 

22 

22 

130 

Juniper 

-- 

-- 

-- 

87 

44 

29 

22 

131 

290 

Total  Trees 

— 

— 

196 

109 

88 

87 

44 

153 

420 

75 


Table  32.   Horizontal  cover  characteristics  of  the 
exclosure  area  of  the  Pequop  Mountains 
Study  Area,  July,  1979. 


Horizontal 

%   Cover  at 

Standard 

Level  (ft.) 

30  Yards  Distance 

Error 

5 

43 

48 

4 

47 

46 

3 

52 

43 

2 

59 

46 

1 

81 

27 

Average 

56 
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Bates  Mountain 

Habitat  evaluation  of  the  Bates  Mountain  study  area  was  made  by  Berg  (1966)  and 
was  partially  reevaluated  in  1973  by  Monroe  (Tueller  and  Monroe  1975).   Recent 
studies  indicate  that  livestock  continue  to  remove  most  of  the  available  forage 
on  this  deer  summer  range,  consequently,  decreasing  its  value  to,  and  use  by  deer. 
Studies  at  the  exclosure  were  complicated  by  the  fact  that  the  fences  separating 
the  livestock  exclosure  and  control  phases  were  down  for  an  unknown  length  of  time 
during  which  livestock  were  allowed  access  to  the  forage  available  in  this  exclo- 
sure phase.  Actual  livestock  use  of  the  exclosure  area  cannot  be  estimated  at 
this  time,  but  the  allotment  runs  approximately  500  cattle  and  30  horses  between 
April  and  October,  annually.  Deer  use  of  the  area  remains  low,  approximately  at 
the  1965  levels,  with  about  nine  DDA.   Of  interest,  however,  deer  use  of  the  live- 
stock exclosure  was  found  to  be  significantly  higher  than  in  the  control  areas 
at  approximately  47  DDA  (Fig.  10).   This  high  use  is  presumably  due  to  the  increased 
availability  of  grasses  and  forbs  in  this  exclosure  phase. 

Of  all  the  exclosures  evaluated,  this  system  shows  the  changes  which  can  occur 
due  to  herbivore  use  the  best.  Table  33  lists  the  results  of  cover  analysis  be- 
tween the  three  exclosure  phases  in  the  aspen  community,  and  Table  34  presents 
cover  analysis  in  the  sagebrush  types.  Grass  cover  in  the  aspen  community  decreases 
from  a  high  of  19%  in  the  total  exclosure  to  1.2%  in  the  livestock  exclosure  to 
only  .4%  in  the  control  area,  Forb  cover  within  the  aspen  community  remains  low 
in  all  three  phases  at  2.1%  in  the  control,  3.1%  in  the  livestock  exclosure,  and 
2.5%  in  the  total  exclosure.  Shrub  cover,  excluding  mature  aspen,  was  slightly 
higher  in  the  total  and  livestock  exclosure  than  in  the  control  phase.   Individual 
species  which  revealed  significant  differences  related  to  livestock  use  included 
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Livestock  Exclosure 


YEAR 


Fig.  10.   Relative  deer  use  of  the  exclosure  area  on  Bates  Mtn. 
from  1965  to  1979. 
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Table  33.   Vegetation  cover  of  the  aspen  habitat 
type  in  the  exclosure  system  of  the 
Bates  Mountain  Study  Area,  1979. 


Species 

%  Cover 

Total 

Livestock 

Control 

Exclosure 

Exclosure 

Sitanion  hystrix 

.4 

.1 

0 

Elymus  cinereus 

•4  2 

0 

0 

Stipa  columbiana 

.2  b 

.7  a 

.2  b 

Poa  amp la 

tr 

0 

0 

Festuca  idahoensis 

tr 

tr 

tr 

Agropyron  trachycaulum 

14.7  a 

0   b 

0   b 

Bromus  marginatus 

3.3  a 

.3  b 

0   b 

Carex  sp. 

0 

0 

tr 

Viola  sp. 

.4 

.5 

.6 

Lupinus  sp. 

tr  a 

.4  a 

0   b 

Chenopodium  album 

.1  c 

.3  a 

.2  b 

Allium  sp. 

.  2  a 

tr  b 

tr  b 

Agoseris  glauca 

0 

tr 

tr 

Gayophytum  ramosissimum 

0 

tr 

0 

Orthocarpos  sp. 

.1 

.1 

tr 

Arabis  sp. 

0   b 

.3  a 

tr  b 

Polygonum  sp. 

tr 

.1 

.1 

Phlox  longifolia 

0 

tr 

tr 

Galium  sp. 

1.3  a 

.5  b 

.3  b 

Descurainia  californica 

.1  b 

.2  a 

tr  b 

Taraxacum  officinale 

tr 

.1 

.1 

Crypt antha  sp. 

0 

tr 

tr 

Astragalus  sp. 

0 

.1 

tr 

Artemisia  tridentata 

0 

0 

tr 

Chrysothamnus  viscidiflorus 

.2 

.2 

tr 

Populus  tremuloides  overstory 

92.3 

91.6 

92.4 

P.  tremuloides  young 

1.9 

1.8 

.7 

Ribes  cereum 

tr 

0 

tr 

R.  cereum  seedling 

0 

0 

tr 

Symphoricarpos  longiflorus 

0 

0 

tr 

S.  longiflorus  young 

0 

tr 

tr 

Total  Grasses 

19.2 

1.2 

.4 

Total  Forbs 

2.5 

3.1 

2.1 

Total  Shrubs 

2.2 

2.1 

1.3 

1  -  Excludes  aspen  overstory  cover. 

2  -  Figures  followed  by  different  letters  indicate  that  a  significant  difference 

exists  between  phases  (a  =  .05). 


7Q 


Table  34.   Vegetation  cover  of  the  big  sagebrush 
habitat  type  in  the  exclosure  system 
of  the  Bates  Mountain  Study  Area,  1979. 


Species 

%   Cover 

Total 

Livestock 

Control 

Exclosure 

Exclosure 

Sitanion  hystrix 

0.5 

0.3 

0.6 

Elymus  cinereus 

6.2 

0.0 

0.0 

Stipa  columbiana 

5.0 

2.8 

4.0 

Poa  ampla 

.6 

0.0 

tr 

Festuca  idahoensis 

1.6 

1.4 

.2 

Agropyron  trachycaulum 

.5 

0.0 

.2 

Bromus  marginatus 

tr 

.1 

0.0 

Viola  sp. 

1.6  b2 

.2  a 

.4  a 

Lupinus  sp. 

1.0 

1.5 

1.0 

Chenopodium  album 

.6 

.2 

.4 

Allium  sp. 

.1  a 

tr  ab 

0.0  b 

Agoseris  glauca 

.2 

.1 

.1 

Gayophytum  ramosissimum 

.2 

.4 

.1 

Mustard  sp. 

tr 

0.0 

0.0 

Orthocarpus  sp. 

.1 

.1 

tr 

Arabis  sp. 

.1  b 

.8  a 

.1  b 

Polygonum  sp. 

.2 

.4 

.1 

Phlox  longifolia 

.2 

.2 

.2 

Galium  sp. 

tr 

tr 

tr 

Descurainia  californica 

tr 

.1 

.1 

Taraxacum  officinale 

0.0 

tr 

0.0 

Collinsia  parviflora 

0.0 

tr 

0.0 

Cryptantha  sp. 

tr  b 

.1  a 

0.0  b 

Astragalus  sp. 

tr 

.1 

tr 

Paeonia  sp. 

0 

0 

.1 

Antennaria  rosea 

0 

0 

tr 

Artemisia  tridentata 

1.1  b 

1.3  b 

7.7  a 

Chrysothamnus  viscidiflorus 

4.3 

5.9 

5.2 

Populus  tremubides 

0   b 

13. 1  a 

tr  b 

P.  tremuloides  young 

0 

.2 

0 

Total  Grasses 

14.4 

4.6 

5.0 

Total  Forbs 

4.6 

4.4 

2.8 

Total  Shrubs 

5.4 

7.2 

12.9 

1  -  Excluding  Populus  tremuloides  cover. 

2  -  Figures  followed  by  different  letters  indicate  that  significant  differences 

exist  between  phases  (a  =  .05). 
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Agropyron  trachycaulum  and  Bromus  marginatus  which  were  significantly  higher 
in  the  percent  cover  in  the  total  exclosure  than  in  the  other  two  phases.   Lupine 
was  found  to  be  significantly  greater  in  the  total  and  livestock  exclosure,  and 
Allium  sp.  and  Galium  sp0  was  found  to  be  significantly  greater  in  the  total  exclo- 
sure than  in  the  other  two  phases ,   Other  differences  were  noted,  but  their  rela- 
tionship to  grazing  pressures  were  unknown. 

Within  the  sagebrush  community,  similar  grazing  responses  were  found.  Although 
no  individual  species  of  grass  were  significantly  different  between  exclosures, 
total  grass  cover  was  much  higher  in  the  total  exclosure  (14.4%)  than  was  found 
in  either  the  livestock  exclosure  (4.6%)  or  the  control  (5.0%).   Forb  cover  was 
nearly  twice  as  great  in  the  total  exclosure  (4,6%)  and  the  livestock  exclosure 
(4.4%)  than  in  the  control  phase  (2.8%).  Several  species  of  forbs  were  found  to 
differ  significantly  between  phases,  the  most  notable  being  Viola  sp.  which  was 
significantly  greater  in  the  total  exclosure  than  in  either  of  the  other  phases, 
and  wild  onion  (Allium  sp.)  which  was  significantly  greater  in  the  total  exclosure 
than  in  the  control  phase.  Shrub  cover  was  found  to  be  significantly  greater  in 
the  control  phase  at  12.9%  than  in  the  livestock  exclosure  (7.2%)  and  the  total 
exclosure  (5.4%).  This  is  primarily  due  to  the  significantly  higher  cover  of 
sagebrush  in  this  phase  (7.7%  compared  to  1.3%  and  1.1%  for  the  livestock  and 
total  exclosures,  respectively). 

Results  of  frequency  analysis  as  presented  in  Tables  35  and  36  also  confirm  the 
above  results.  Since  little  cover  data  was  collected  at  this  site  in  previous 
studies,  frequency  results  can  be  used  to  evaluate  the  trend  in  range  conditions 
between  1965  and  1979„  As  can  be  seen,  many  species  were  recorded  in  1979  which 
were  not  recorded  in  the  previous  studies.   This  may  be  partially  due  to  differences 


Table  35.   Vegetation  frequency  of  occurrence  in 

the  aspen  habitat  type  of  the  exclosure 
area  on  Bates  Mountain  Study  Area. 


% 

Frequency 

Tota 

1  Excl 

osure 

Livestock 

Control 

Species 

Exclosure 

1965 

1973 

1979 

1979 

1965 

1979 

Sitanion  hystrix 

5 

44 

27 

13 

2 

Elymus  cinereus 

9 

0 

0 

Stipa  columbiana 

20 

8 

32 

89 

3 

39 

Poa  ampla 

11 

5 

4 

1 

0 

Festuca  idahoensis 

15 

3 

5 

0 

3 

Agropyron  trachycaulum 

0 

9 

26 

0 

0 

Bromus  raarginatus 

94  a 

6  b 

4 

0  b 

Carex  sp. 

-- 

-- 

0 

T 

0 

0 

Bromus  tectorum 

20 

26 

0 

Viola  sp. 

62 

83 

60 

Lupinus  sp. 

4 

1 

18 

31 

6 

1 

Chenopodium  album* 

51 

48 

77 

32 

Allium  sp. 

62 

25 

92 

55 

34 

53 

Agoseris  glauca 

7 

0 

0 

Gayophytum  ramosissimum 

2 

0 

0 

Orthocarpus  sp. 

58 

22 

7 

Arab is  sp. 

1 

19 

3 

Polygonum  sp. 

17 

44 

75 

36 

Phlox  longifolia 

-- 

-- 

2 

0 

0 

Galium  sp. 

94 

84 

86 

Descurainia  californica 

48 

32 

0 

Taraxacum  officinale 

3 

4 

2 

0 

Collinsia  parviflora 

2 

0 

9 

Crypt antha  sp. 

5 

3 

1 

Astragalus  sp. 

-- 

-- 

15 

15 

1 

Penstemon  sp. 

0 

1 

3 

0 

Mushroom 

0 

0 

2 

Chaenactis  sp. 

78 

0 

0 

Senecio  sp. 

4 

0 

0 

Artemisia  tridentata 

— 

__ 

0 

0 

1 

1 

A.  tridentata  seedling 

0 

1 

1 

Chrysothamnus  viscidiflorus 

-- 

-- 

7 

9 

1 

Populus  tremuloides 

0 

1 

5 

18 

12 

P.  tremuloides  young 

0 

6 

2 

15 

19 

*  -  Chenopodium  album  measured  with  a  15  inch  frame.   All  others  measured  on  a 
30  inch  frame. 

1  -  Figures  followed  by  different  letters  indicate  that  a  significant  difference 
exsits  between  phases  (a  =  .05). 
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Table  36.   Vegetation  frequency  of  occurrence  in  the 
sagebrush  habitat  type  of  the  exclosure 
area  on  Bates  Mountain  Study  Area. 


Tota 

1  Excl 

osure 

Livestock 

Contro 

1 

Species 

Exclosure 

1965 

1973 

1979 

1979 

1965 

1973 

1979 

Sitanion  hystrix 

17 

52 

68 

43 

19 

55 

65 

Elymus  cinereus 

4 

10 

14 

4 

0 

5 

0 

Stipa  columbiana 

44 

56 

58 

98 

63 

27 

96 

Poa  ampla 

14 

15 

14 

3 

10 

0 

0 

Festuca  idahoensis 

■  20 

18 

68 

0  b 

75 

24 

33 

0 

Agropyron  trachycaulum 

0  b 

15  a 

Bromus  tectorum 

2 

1 

5 

4 

0 

Bromus  raarginatus 

29 

0 

0 

Carex  sp. 

0 

0 

0 

6 

2 

Agropyron  spicatum 

8 

0 

0 

Viola  sp. 

74 

55 

72 

Lupinus 

56 

9 

43 

79 

63 

35 

87 

Chenopodium  album* 

39 

46 

13 

Allium  sp. 

11 

0 

70 

14 

0 

Agoseris  glauca 

53 

17 

12 

Gay ophy turn  ramosissimum* 

51 

21 

0 

Orthocarpus  sp. 

49 

19 

4 

Arabis  sp. 

69 

82 

20 

Polygonum  sp. 

85 

77 

51 

Phlox  longifolia 

18 

0 

34 

31 

47 

Galium  sp. 

23 

29 

6 

Descurainia  californica 

1 

22 

8 

Taraxacum  officinale 

2 

5 

0 

Collinisa  parviflora 

1 

0 

0 

Cryptantha  sp. 

17 

5 

0 

Astragalus  sp. 

18 

1 

29 

24 

9 

3 

13 

Chaenactis  sp. 

8 

0 

0 

Artemisia  tridentata 

10 

13 

7  b 

9  b 

15 

46 

43  a 

A.  tridentata  seedling 

6 

12 

15 

Chrysothamnus  viscidiflorus 

12 

10 

57 

42 

10 

44 

32 

Populus  tremuloides  young 

4 

4 

0 

*  -  These  species  measured  on  a  15"  frequency  frame.   All  other  species  measured 
on  a  30"  frame. 

1  -  Figures  followed  by  different  letters  indicate  a  significant  difference  between 
pahses  (a  ■  . 05) . 
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between  years  and  differences  between  observers.  Several  species,  such  as  Astragalus 
sp.,  Sitanion  hystrix,  Stipa  columbiana,  Lupine  sp0 ,  and  Allium  sp.  were  observed 
to  have  increased  in  frequency  since  1965  in  the  control  phase,  however,  it  is 
not  clear  what  the  frame  sizes  used  were  in  the  previous  studies  (Berg  used  a  12" 
frame  in  1965  which  would  underestimate  the  actual  plant  frequencies  compared 
to  this  study) .   In  any  case,  when  conditions  are  compared  between  phases,  it  is 
obvious  that  conditions  for  deer  in  the  general  area  have  not  improved  signifi- 
cantly over  the  past  15  years,,  This  conclusion  is  supported  by  the  lack  of  in- 
crease in  deer  use  of  the  area  over  the  15  year  period. 

Conditions  of  cover  are  presented  in  Table  37  for  the  aspen  community.,  With  an 
average  horizontal  cover  index  of  42%,  the  site  obviously  has  a  high  cover  rating 
when  compared  to  other  areas  studied  (range  =  17.9  to  56%).  Comparison  of  cover 
in  the  five  layers  indicates  that  higher  cover  values  were  recorded  in  level  5 
and  level  1  of  the  total  exclosure  than  in  the  livestock  and  control  phases. 

Higher  cover  values  for  level  1  (0-1  ft.)  are  probably  due  to  the  significantly 
greater  grass  composition  of  the  aspen  understory.  Higher  cover  values  in  level 
5  can  be  attributed  to  higher  densities  of  young  aspen  trees  in  the  total  exclo- 
sure. Based  upon  10  randomly  placed  1/100  acre  plots,  tree  densities  were  recorded 
in  each  exclosure  phase.  Results  in  Table  38  show  that  a  significantly  greater 
density  of  trees  in  the  5-10  ft.  level  were  present  in  the  total  exclosure  (280 
stems/acre)  than  in  the  livestock  or  control  phases  (10  stems/acre).   This  can 
be  attributed  to  overuse  of  young  aspen  by  deer  and  livestock.   Unfortunately, 
because  the  livestock  were  using  the  livestock  exclosure  for  an  undetermined  period 
of  time  before  this  study,  it  cannot  be  evaluated  which  animal  contributed  the 
most  to  aspen  suppression. 
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Table  37.  Horizontal  cover  characterisitcs  of 
the  exclosure  area  of  the  Bates 
Mountain  Study  Area,  August,  1979. 


%   Cover 

Cover  Layer 
(ft.) 

Total  Exclosure 

Livestock  Exclosure 

Control 

Average 

5 

49 

28 

38 

38 

4 

34 

33 

34 

34 

3 

31 

44 

35 

37 

2 

33 

57 

38 

43 

1 

77 

56 

39 

57 

Total 

45 

44 

37 

42 
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Table  38.   Aspen  density  between  the  exclosures 
on  Bates  Mountain,  1979. 


Trees/Acre 

Layer  (ft.) 

Total  Exclosure 

Livestock  Exclosure 

Control 

0-5 

640 

1180 

1600 

5-10 

280  a2 

10  b 

10  b 

10-20 

80 

60 

10 

>20 

740 

680 

550 

Based  upon  stem  counts  taken  in  10  randomly  placed  1/100  acre  plots 
in  each  exclosure  phase. 

Values  followed  by  the  same  letter  are  not  significantly  different. 
Different  letters  indicate  significant  differences  between  means 
(a  =  .05). 
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Cone lus ions  and  Management  Recommendations 


Duck  Creek 


The  winter  deer  range  in  Duck  Creek  Basin  has  not  improved  to  any  extent  over 
the  past  15  years.   Bitterbrush  is  still  being  utilized  at  rates  above  proper 
use,  and  grass  and  forb  composition  and  cover  is  lower  than  what  is  required 
for  optimum  deer  range  conditions.  Grasses  and  early  spring  forbs  are  extremely 
important  components  of  late  winter  diets  of  mule  deer,  and  management  goals 
should  include  the  increase  of  these  species  for  mule  deer  on  this  winter  range. 

Such  a  goal  could  probably  be  reached  by  better  livestock  management  practices 
and  livestock  control  on  the  allotment.  Close  control  over  deer  herd  numbers 
and  harvest  by  the  Nevada  Department  of  Wildlife  may  also  be  necessary.  Habitat 
manipulations  such  as  early  spring  burning  of  small  sagebrush  and  juniper  com- 
munities may  be  utilized  to  improve  winter  range  conditions. 


Morey  Bench 

The  Morey  Bench  area  serves  as  a  wintering  concentration  area  for  many  mule  deer 
;       from  surrounding  summer  ranges,  and  deer  use  has  been  increasing  steadily  since 
the  beginning  of  this  study  in  1964.   In  spite  of  increasing  deer  densities  on 
this  area,  habitat  conditions  are  estimated  to  be  slowly  but  steadily  improving, 

■  primarily  due  to  better  livestock  control  practices.  Grass  and  forb  cover  and 
major  browse  species  reproduction,  however,  is  still  considerably  lower  than 
is  required  for  optimum  deer  range  conditions.   These  factors  can  probably  be 
improved  by  continued  livestock  control  and  a  careful  control  on  deer  herd  num- 

■  bers.  More  immediate  improvements  may  be  made  by  a  careful  consideration  of 
habitat  improvement  practices  and  mixed  native  seedings  on  small  scattered  stands 
of  sagebrush  and  pinyon-juniper.   Improvements  in  bitterbrush  reproduction  may 

I       require  habitat  disturbances  for  proper  seedbed  preparation. 


87 


Fox  Mountain 

This  important  summer  range  in  northern  Nevada  was  found  to  be  slowly  improving 
for  mule  deer  over  the  past  15  years  in  spite  of  apparent  increases  in  deer  den- 
sities. As  was  found  in  previous  studies ,  Winnemucca  District  livestock  stocking 
rates  are  lower  than  those  on  the  Susanville  side,  allowing  for  slightly  better 
deer  range  conditions,  at  least  in  terms  of  browse  and  grass  availability.  Although 
the  range  is  slowly  improving,  it  is  still  far  from  being  in  prime  condition, 
primarily  due  to  the  lack  of  forbs  but  also  because  of  low  grass  and  browse  avail- 
ability and  diversity. 

Improved  management  systems,  possibly  in  conjunction  with  lower  stocking  rates, 
will  probably  be  required  in  order  to  bring  about  the  proper  habitat  conditions. 
Control  of  deer  herd  numbers  may  also  be  required  as  well  as  range  improvement 
techniques  which  will  increase  the  diversity  and  availability  of  palatable  forbs. 

Fort  Ruby 

Forage  conditions  on  this  transition-winter  range  were  estimated  to  be  in  a 
static  or  possibly  slightly  declining  trend.   Bitterbrush  utilization  continues 
at  higher  rates  than  recommended,  and  pinyon  and  juniper  tree  densities  have 
been  increasing  over  the  past  15  years.  Grass  and  forb  availability  has  improved 
only  slightly,  if  at  all,  but  is  still  far  too  scarce  to  provide  sufficient  di- 
versity and  forage  quality  to  supply  deer  forage  requirements.   Consequently, 
better  management  practices  are  recommended  with  possibly  lower  stocking  rates 
of  livestock.   Habitat  improvement  projects  could  be  initiated  to  improve  grass 
and  forb  composition  but  should  be  designed  to  leave  scattered  patches  of  juniper 
and  pinyon  trees  for  cover  interspersed  with  patches  of  bitterbrush  and  sagebrush. 
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I 

Blythe  Springs 

The  Blythe  Springs  winter  range  was  found  to  be  in  very  poor  condition  for  mule 
■       deer  with  little  evidence  that  habitat  quality  is  improving.  Three  factors  were 

I       found  which  contribute  considerably  to  the  problem,  including  increasing  pinyon- 
juniper  densities  which  subsequently  compete  with  palatable  shrubs,  grasses, 
and  forbs;  high  livestock  stocking  rates  in  relation  to  the  available  forage; 
and  increasing  jackrabbit  populations. 

The  most  promising  solution  to  this  problem  is  the  control  of  all  three  factors 
simultaneously.  First,  the  rabbit  populations  should  be  allowed  to  decline  under 
natural  forces.   Rabbits  have  been  shown  to  cycle  in  a  predictable  manner,  and 
this  should  occur  naturally  within  the  next  few  years  given  the  rate  at  which 
they  are  depleting  their  forage  supply  on  this  range.  At  the  low  point  of  the 
rabbit  cycle  or  during  the  declining  stages,  livestock  numbers  should  be  reduced 
or  controlled  by  management  systems  concurrently  with  pinyon- juniper  removal 
by  harvest  or  other  means.  A  mixture  seeding  should  then  be  established  utilizing 
primarily  native  grass,  forb,  and  shrub  species  followed  by  several  years  of 
non-use. 

This  prescription  should  allow  for  significant  deer  (and  livestock)  range  improve- 
ment . 

White  Rock 

Deer  range  condition  on  this  study  site  were  determined  to  be  good  with  a  probable 
increasing  trend.   Livestock  management  on  the  area  was  determined  to  be  non-detri- 
mental to  deer  range  conditions  at  the  present  time,  and  it  is  recommended  that 
present  practices  be  continued  subject  to  future  condition  and  trend  study  results. 
Although  habitat  conditions  on  the  study  area  were  considered  good,  pinyon  and 


89 


juniper  tree  densities  continue  to  increase  and  may  affect  forage  quality  and 
availability  in  the  future.   In  addition,  many  pinyon- juniper  communities  exist 
on  surrounding  areas  which  are  in  need  of  thinning  to  increase  the  forage  base 
for  wintering  deer  and  livestock. 

Pequop  Mountains 

Results  of  this  study  indicate  that  the  Pequop  Mountain  deer  winter  range  in 
the  vicinity  of  the  exclosure  is  in  good  condition  and  is  improving  steadily. 
Major  browse  species  do  not  show  excessive  utilization,  and  forage  species  diver- 
sity and  availability  are  high.   In  this  respect,  no  range  improvements  or  changes 
in  livestock  management  are  recommended  for  this  area.  This  opinion,  however, 
does  not  apply  to  other  nearby  areas  or  the  portion  of  the  winter  range  on  the 
north  side  of  the  highway,  which  were  not  reevaluated  in  this  study.   It  must 
be  noted  that  the  primary  reasons  for  the  apparently  good  range  conditions  on 
the  study  area  are  the  lack  of  water  during  the  summer  which  limit  accessability 
to  livestock,  and  the  use  of  the  area  primarily  during  the  winter  (dormant)  period 
by  deer,  which  reduces  the  effects  of  deer  on  the  forage  supply.   Future  problems 
on  this  deer  range  may  also  be  encountered  by  increasing  pinyon  and  juniper  den- 
sities. At  this  point  in  time,  tree  densities  are  not  sufficient  to  affect  for- 
age production  and  are  probably  beneficial  to  deer  as  thermal  and  escape  cover. 
Future  increases,  however,  may  reduce  forage  production  and  should  be  carefully 
monitored  and  thinned  when  necessary. 

Bates  Mountain 

Bates  Mountain  deer  habitat  continues  to  suffer  from  continous  and  heavy  live- 
stock grazing.   Successful  aspen  reproduction  and  canopy  replacement  is  negli- 
bible  and  grass  and  forb  diversity  and  availability  is  very  low.   Consequently, 
deer  use  is  depressed  and  remains  at  low  levels. 
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Habitat  protection  for  several  seasons  within  the  livestock  exclosure  allowed 
for  small  increases  in  forb  availability,  and  deer  use  increased  substantially 
within  this  exclosure,  presumably  to  take  advantage  of  the  increased  availability 
and  quality  of  the  forage. 

It  is  obvious  after  examining  the  vegetation  differences  between  the  total  exclo- 
sure and  the  control  exclosure  that  a  "simple"  solution  to  the  poor  habitat  con- 
ditions on  this  study  area  is  in  proper  livestock  management.   Reductions  and 
deferment  from  grazing  for  several  years,  possibly  at  periodic  intervals,  is 
required  in  order  to  improve  aspen  canopy  replacement,  stream/riparian  stabili- 
zation, and  forage  diversity  and  availability. 
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